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QUICK-CONNECTIVE 
2-WAY 
SHUT-OFF 


COUPLINGS! 


Seals Both Ends of Line 


AUTOMATICALLY 
INSTANTANEOUSLY 


Quick Connective 
Fluid Line Couplings for 


AIR + OIL - GREASE - HYDRAULIC 
FLUIDS - REFRIGERANTS - STEAM 
VACUUM - OXYGEN - ACETYLENE 
GASOLINE - COOLANTS - WATER 


HOSE CLAMPS - HOSE CLAMP 


PLUGS - HOSE CLAMP SOCKETS 
HOSE CLAMP COUPLINGS 


SINCE 1915 


THE HANSEN 


WEST 


STREET 


<=> 


PANS ETM ¢ 


QUICK CONNECTION INSTANT 
AND AUTOMATIC FLOW 
DISCONNECTION OR SHUT-OFF 


To connect a Hansen Two-Way Shut-Off Coupling, you 
just pull back the sleeve and push the Plug into the 
Socket. To disconnect, merely pull back sleeve. No tools 
required. Similar valves in Socket and Plug shut off both 
ends of line when Coupling is disconnected — practically 
eliminate spilling of liquid or escape of gas at instant 


of disconnection. 


FEMALE PIPE THREAD CONNECTIONS 
FROM % TO 1" 


Hansen Series HK Two-Way Shut-Off Couplings are 
available with female pipe thread connections from 14" 


to |” inclusive. Available in brass or steel. 


Also Straight-Through and One-Way 
Shut-Off Couplings. Write for Catalog. 


REPRESENTATIVES IN PRINCIPAL CITIES 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


MANUFACTURING COMPANY 


CLEVELAND “11, OHIO 
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'c GREATER POWER for you 
"~ MORE COMPACT DESIGN 


FEATURES YOU WILL LIKE: 


* Greater power from a more * Automatic compensation for 
compact design. rod packing wear. 


ner he to corrosion Built-in piston rod scraper 
- et _ li . = to prevent dirt and abrasives 
osttive sealing with minimum from scoring rod or damaging 
friction loss. : 
, packings. 
* Materials selected for strength, 
durability and long cylinder life. 
* Interchangeable heads and 
mountings. Wide choice of operating pres- 
* Conformation to J.1.C. sures; Air to 250 psi; 
Standards. hydraulic to 750 psi. 


Adjustable cushions of unique 
design. 


HANNA | 


\ 


\ 


‘CYLINDERS 


@ You'll find some unique and very interesting operating 
features in these new Hanna T750O Series Fluid Power 
Cylinders . . . features that will help you solve many of your 
cylinder application problems more easily and more simply. 
The new Hanna T750 Series comes in a range of capacities, 
sizes and mounting styles—for air operation up to 250 psi 
and hydraulic operation up to 750 psi. 
For details, ask your Hanna Representative (see your clas- 
sified telephone directory), or write today for a copy of the NEW CATALOG 


new T750 Fluid Power Cylinder Catalog. No obligation. Write for Catalog / H, Be 
750A—it gives | 9" 
complete details. / hinder, 


© 


— 
Hanna Engineering Works (F£) 
A 


1741 Elston Avenue, Chicago 22, Illinois 
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save money with a seal that needs 
only 60-100 micro-inch groove finish 


to replace O-rings that need 10-20. 


22-S oN LVD-WOLVEVdGWOD HSINISOBNDIN 


minnesota rubber’s 
money-saving new 


Why New Design Seals Better 

Quap RINGs eliminate “spiral twist’’, a common 

cause of packing failure. At any pressure, less squeeze 

is required with QuApD RInGs than with O-rings. Truly 

effective sealing even for pressures as low as 0-5 psi 

Quap RINGs also give a positive seal under high vacuum 

The 4 lip sealing surfaces reduce breakout and running friction 
giving longer life. Seal perfectly even with a rougher groove finish 


Why Minnesota Rubber Seals Last Longer 

Quap RINGs are injection molded by exclusive Minnesota Rubber 
process. Result is increased resistance to abrasions and chemical 

actions due to unequalled high density. Evidence of greater density is 
shown here in cross sections of Standard Buna N compound, .027” x .019’, 
magnified 240 diameters by University of Minnesota. 


Free Samples and Data 

Free samples of QuAD RINGs are available together with a 
descriptive brochure with technical information and installation 
data. Quap RINGs are the result of intensive research and 

field testing. Made to closest possible dimensional tolerances. 
We urge you to inquire about this revolutionary 


new seal today 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 


Dept. 103, 3630 Wooddale Ave., Minneapolis 16, Minn. Phone: WEst 9-6781 


Circle 99 on Reader Service Card APPLIED HYDRAULICS 








A P PS 


VAT I('S Fs 


THE MAGAZINE OF FLUID POWER 


FEATURE ARTICLES 


Bennett H. Horchler 
era! Manage SURGE CONTROL ON TOOL FEED CIRCUITS 65 

Paul t. Reed By James Tankard 

pier ies DESIGNER S SKETCHPAD OF FLUID POWERED 


Paul Rolnick nals MECHANISMS 


oe CAM SEQUENCED INDEX TABLE WITH 

‘ ste Edit FLUID MOTOR DRIVE 
ro 7S ee By M. L. Hutchens and J. Finley 

Associate Edit INTENSIFIER AND ACCUMULATOR CIRCUIT 
John A. Lankester by E. W. Friedl 

European Edit PNEUMATIC TIMING CIRCUIT DEVISED FOR 
ee ne PUNCH PRESS SAFETY 

_— By Clifford J. Lane 
SHUTTLE VALVES FOR SEQUENCE CONTROL 
By H. Veith and W. M. Myers 


QUICK-CONNECT LEAKPROOF T 
By C. B. Weidner 


DEPARTMENTS PRESS-FIT TOOLING THROWS OUT BAD PARTS 


FLUID POWER LINES PACKINGS FOR AIR AND OIL CYLINDERS 
6 By E. P. Stahl 


LETTERS TO THE AUTOMATIC SOLDERING CIRCUIT REDUCES 


EDITOR HANDLING AND COSTS 
By George Kartman 


BRIEFS ALONG THE AISLES AT THE 1956 ASTE 
INDUSTRIAL EXPOSITION 
AIR-HYDRAULIC DEVICE PROTECTS PRESS TOOLS 
CONVERTED MECHANICAL BARREL FORMER USES 
A TWO PRESSURE PUMP CONTROL 
by A. H. Snipes 


USEFUL LITERATURE AVIATION SECTION 


FUTURE EVENTS 


NEW PRODUCTS 


IDEAS FROM A SALES 
ENGINEER HYDRAULIC POWERED FLYING CONTROLS—PART 2 


132 By John A. Lankester 
POST SCRIPTS OF HIGH TEMPERATURE PROBLEMS FEATURED AT 
INDUSTRY TURBOJET ENGINE SYMPOSIUM 


THE INDUSTRIAL PUBLISHING GROUP 


Copyright 1956 (Division of Telenews Productions, Inc.) 


March, 1956 








something NEW ! 


a BETTER air valve 


... the ce series 


NEW SIMPLICITY . . . a lapped spool sliding in a hardened sleeve 
provides the valving action—One moving part. 

NEW RELIABILITY . . . the valve has no moving seals; eliminates 
wear, sticking, swelling of elastic seals. Gives positive, trouble-free 
performance. 

NEW RUGGEDNESS... the SA Series sets new standards for long 
life. Outwears ordinary valves on every test. 

NEW DESIGN .. . full sub-plate mounting, watertight solenoid 
enclosures, integral junction boxes on all double solenoid models, 
side ports, bottom ports, O-ring manifold mount ... all are standard 
on the SA Series. 

The SA Series offers a complete line of actions, single solenoid 

spring return, double solenoid momentary contact and double 

solenoid spring centered 4-way actions . . . single and dual pressure 
versions. 54 different models in sizes Ya" through %” pipe. The most 
complete family of 4-way air valves available. 


Get complete information and specifications by mailing the coupon. 


NUMATICS Inc. 
106 Main Street 
Milford, Michigan 


Send me your catalog No. 8000 on the new SA 
Series Valves. 


NAME 

COMPANY 

ADDRESS 

CITY . ZONE 
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HOW MODERN ARE YOUR 
HYDRAULIC HOSE ASSEMBLIES? 
LET ME TELL YOU ABOUT A FEW 


Anchor “Flanco”’ 4-bolt, 
Split-Flange Couplings. 


Anchor Commercial “‘Du- 
loc’’ Reusable Couplings 
for Style QW and QWR 
Hose. 


ANCHOR EXCLUSIVES? 


For instance: 


—the Anchor “Flanco” Split-Flange Coup- 
lings, employing the “O” ring seal, actually 
put hydraulic Hose Assemblies years ahead 
with a new versatility and longer dependable 
service life. They eliminate gaskets, tapered 
threads, sealing compound, separate union 
and swivel connections and the greater the 
pressure — the tighter the seal. 


Catalog No. 400 gives you all the facts! 
And 


-there’s the New Anchor commercial “Duloc”’ 
Coupling for style QW and QWR Hose, a 
streamlined design featuring ease of instal- 
lation in confined places and convenient 
emergency repairs any place. They can be 
reused without need for replacement parts. 
Ideal for plumbing of experimental machines. 
They will materially reduce production down- 
time when repairs are necessary. 

Catalog No. 300 gives you full information on 
complete “Duloc’” Assemblies. 


Cindy Qnche 





Also ask for 


Catalog No. 100—Anchor Pressed-On 
Assemblies. 

Catalog No. 200—Anchor Adapters, 
Adapter Unions and Pipe Fittings. 

Catalog No. 300—Clamp Types and 
Reusable Hose Assemblies. 











346 North Fourth Street e Libertyville, Illinois 
Branch Offices: Dallas, Tex.: Plymouth, Mich. 


March, 1956 
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NEW O-RING 
SPLIT-FLANGE DATA 


The Anchor “Flanco” Split-Flange Cou- 
pling, offering exclusive patented features, 
has developed a wide spread interest in 
all fields of pressure and suction applica- 
tions. It provides a tilt and blow-out proof 
clamp. By locating the plane of the split 
flange clamp half bolt centerlines, so that 
it passes through the center of force of 
the flanged head on the split-flange clamp 
half, unbalanced moments are eliminated. 
This patented design principal prevents 
tilting of the clamp half and extrusion of 
the “O” ring. The beam type construction 
of the clamp halfs makes them structurally 
strong and capable of withstanding, with 
out distortion, pressure exceeding the burst- 


ing pressure of high pressure hose. 


The “Flanco” 


permits disconnect and reconnect of hose 


Split-Flange Coupling 
lines time after time without leaks—there 
are no threads to wear out, no tapered 
seats to groove. Thinner sections can be 
used on valve and pump bosses, saving 
size, weight and money. Production costs 
are reduced by the elimination of costly 
pipe threading operations. Separate union 
and swivel connections are eliminated. De- 
flection or twisting of the hose is elimi 
nated in make-up of joint, permitting use 
of short stiff assemblies. Only small auto- 
motive type wrenches are required for 
make-up of joints. 


A wealth of information has just been 
published on the “Flanco” Split-Flange 
Coupling line, including illustrations, dia- 
grams and technical data on all three types 
(pressed-on, clamp and weld-type) availa- 
ble. This data is given in the new Anchor 
Catalog No. 400, a copy of which may be 
obtained by writing to the Anchor Cou- 
pling Co. Inc., 346 North Fourth Street, 
Libertyville, Illinois. 





Fluid Power / Lines 


about Applied Hydraulics 


PROFIT OR LOSS? .. 


spent several years ina small ma- 


- +» Having 


chine shop, we know first hand 
that the difference between a 
profit and a loss often depends on 


gs and fixtures which are 


the ji 
used. That’s what makes tool de- 
sign fun. 

To add to the excitement of de- 
signing tooling is the pressure of 
time. The parts were wanted yes- 
terday, which means the jigs 
should have been done a week 
ago. So away we go. Time only 
permits a few approaches at the 
drawing board and only one when 
the toolmaker starts cutting steel. 
\t this point, ideas for clausping, 
indexing, positioninggsefe “are 
quickly sketched aud what we 
think will be best is g@l@cted. To 
help us with this #¢lection, we 
kept a notebook of #@tehes which 
were borrowed or ata pted from 
past designs. 

There are a number of tooling 
ideas using air or oil power in 
this issue. We hope you'll find 
the “Designer's Sketchpad,” 
starting on page 69, a helpful ad- 


dition to your design idea file. 


IF YOU ATTEND THE ASTE EXPO... 
19.23, be sure to visit us. We'll be in booth 641 and 
be glad to talk hydraulics and pneumatics with you. AP- 


PLIED HYDRAULICS will be one of 50 exhibitors who will 


- in Chicago, March 


feature service and products for fluid power applications. 
To get the entire picture of the Exposition take a look at 
page 103. Your guide to Fluid Power Products starts there. 


NO BROKEN DRILLS... 
depends on rate of feed. How fast can you push a drill 
through the work without getting a severe lunge when the 
drill breaks through? Here’s a critical problem when small 
diameter drills are used in a multi-spindle drill head. Jim 
Tankard, a Zagar Tool machine designer, describes, in an 
article on page 65, how dri!l lunge was eliminated on a 


It’s obvious that drilling time 


high production machine. 


PRESS TOOLING . .. On page 78 El Fried! tells about an 
acealmmlator and intensifier circuit powering cylinders 
which veplaced pressure pad and stripper springs on a 
ferm and pierce press. Here’s a tooling idea which saves 
space, andeddllars by minimizing press downtime caused 
by spring failure. 


WALKING AROUND ON METAL CHIPS... can be pretty 
hard on the shoes. “A pair of shoes used to last an op- 
erator about two weeks,” said Bob Blandford at Jones & 
Laughlin in Pittsburgh. “With the new loading equipment 
on our dual milling machine, they’re good for 6 months.” 
Here’s an interesting advantage of hydraulic transfer equip- 
ment that we've never considered before. Not only is ma- 
chine production much greater, but operators can cut their 
shoe bills. Much easier on the corns too! 
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New Faucet with 
gives longer service 


... ends 
dripping 





Precision 
"O” Rings 



































The Gyro Brass Manufacturing Corporation water faucet has no 
Job fitted Precision ‘‘O"' Rings have 


solved hundreds of industrial, aircraft 
and automotive sealing problems. 


washers, spindles or seats to replace or renew. With the aid of 
Precision “O” Rings, a single motion controls both water volume 
and temperature. Dripping is eliminated. Endurance tests indicate 
ring life of over 15 years of normal service. 

For Gyro Brass Manufacturing Corporation, and for hundreds of 
other manufacturers, the use of Precision “O” Rings means depend- 
able long life service They are compression molded—rigidly in- 
spected—meet al] military and commercial specifications—the finest 
made! At Precision, you'll find “O” rings in sizes and compounds 
to meet your requirements. 

What is your sealing problem? There is an expert—the Precision ia el-powered lmpact weeny: 94 


engineer—ready to help you in product design and “O” ring speci- floating ‘‘O”’ rings help achieve com- 


fications. You can rely on him—and on Precision, the world’s largest pactness, result in reduced break-out 


, “Ae De: friction and lower running friction 
exclusive producer of “O” Rings. ° 


Write for your free copies of Precision catalogs on “O” Rings and Dyna-seals 


recision Rubber Products 
Corporation + “O” Ring and Dyna-seal Specialists 


Dept. 1, Oakridge Drive, Dayton 7, Ohio San°rjsn,Plenl OF ite Québec 
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© Since 1926 ©@ In the application 
design and manufacture—pumps., 
separators, hydraulic accessories 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


your 
problem? 


higher pumping 
speeds? 

tolerance of 
particle-laden 
liquids? 

peak suction for 
primary pumps? 


the Kraissl-50 
Roller Pump 


is unmatched for de- 
pendable performance 
on every one of those 
counts. 


Bulletin A-1330 has full 
data ... write for it. 
The roller-rotor design 
easily handles particles 
that would jam more 
tightly-fitted mechan- 
isms—reduces cavita- 
tion, allowing higher 
speed operation*—de- 
velops high suction 
characteristics. 


*Roller mechanisms per- 
mit higher speeds with 
any olf than most dis- 
placement designs. 


(RP KRAISSL© 


305 Williams Ave.. Hackensack, NJ 
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WE DON’T OFTEN VISIT... a plant as swank as Kear- 
ney and Trecker’s new division for special machines. As a 
matter of fact, we've gotten pretty adept at dodging oil 
splatter. That’s why K & T’s engineering offices overlook- 
ing their spacious manufacturing floor, their huge lobby 
dramatically displaying a spotless white milling machine, 
and the latest and most modern in office equipment all im- 
pressed us when we got material for the hydraulic index 
discussed on page 75. Air conditioned throughout, the of- 
fices are bathed in the restful glow of indirect fluorescent 
light. Incidentally, we hear they’re always interested in 





bright engineers. 


CYLINDER PACKINGS . . . The beginner in the fluid 
power field will get some interesting pointers about non- 
metallic packings from E. P. Stahl’s article. Because pack- 
ings often turn out to be the weak link in a hydraulic sys- 
tem, know-how about materials, shapes, installation and 


troubles can pay off handsomely. 


SAFETY . . . Good tooling does the job safely. In the ar- 
ticles in this issue design for safety is referred to many 
times. One pneumatic circuit whose only purpose is to con- 
trol a safety mechanism is described by Clifford Lane. 
Here’s a circuit which is being used successfully. If your 
shop has a punch press which needs a safety guard, here’s 


a tooling idea which you'll want to study. 


SO WHERE'S THE MONEY? ... We've got seven checks, 
guaranteed convertible to 1200 bucks, which are going to 
be awarded this year to winners of the 1956 APPLIED 
HYDRAULICS Prize Paper Contest. Judges for the contest are 
announced on page 22 of this issue. The contest closes July 
Ist. Awards will be made in October at the National Con- 
ference on Industrial Hydraulics. To get an entry blank 
and some helpful hints use the reader service card—circle 
number 340. 


UNIVERSAL SYMBOLS ... Across our desk, recently, came 
the first issue of a French quarterly “Revue des transmis- 
sions hydromechaniques”, It’s the official publication for 
pump builders. This first issue devotes most of its space to 
explaining J.1.C. hydraulic symbols for drawings. This 
may mean acceptance of these symbols in France. Perhaps 
the British will follow suit despite the wide acceptance of 
symbols developed during the war by British aircraft de- 
signers. Acceptance of J.I.C. would prove helpful to every- 


one. 
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Works wonders with 


hydraulic lines 


Chiksan Swivel Joints rotate full 360° in 1, 2 and 3 planes 
handling air, hydraulics, fuels, water, oil and other fluids. 





LHUASAN SWIVEL JOINTS 


Give metal lines the flexibility of rubber with the safety 
and service life of steel. And with free swiveling 360° 
rotation, Chiksan Swivel Joints eliminate line failure due to 
bend radii and torsion fatigue. 


Investigate Chiksan Swivel Joints for application in your 
plant and on your products. Their modest cost is quickly 
repaid in savings of down-time, replacements and 
maintenance. 


Installed on hydraulic lines of a Salem-Brosius 
forging manipulator, these Chiksan Swivel Joints 
have been in continual service for over 3 years 
with no down-time to date. 


A SUBBIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


<= CHIKSAN COMPANY — BREA, CALIFORNIA + CHICAGO 5, ILLINOIS * NEWARK 2, NEW JERSEY 


Well Equipment Mfg. Corp. (Division) Houston 1, Texas ¢ Chiksan Export Company ¢ Chiksan of Canada, Ltd., Edmonton, Alta. 
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KEEPS “Monkey-Wrenches” 
OUT OF GEARS! 


































TUTHILL PUMPS 
FILL A 
LUBRICATION 
NEED ON 
SS ee MACHINES FOR 
AUTOMATION 


















In developing this machine 
that automatically forms 
and inserts insulation for the stators of electric motors, Hautau 
engineers required a dependable pump for lubricating the 
various operating gears and indexing mechanism. For this 
vital service they selected the Tuthill Model C internal-gear 
rotary pump. 

The performance characteristics of this positive displace- 
ment pump make it ideal for pressure lubrication. It holds its 
prime. Instantly delivers the capacity needed. Operates quiet- 
ly. And it is built for long, uninterrupted service. Tuthill 
specializes in building pumps for the purpose. Whether your 
production calls for standard pumping units or special pumps 
for engineered applications in lubrication, coolant, hydraulic 
or liquid transfer service, it will pay you to submit your 
specifications for recommendations. 
















Write today for complete data on Tuthill Pumps for 
lubrication or other specific service. 







TUTHILL PUMP COMPANY 





endable Rotary Pumps 





939 East 95th Street ilies on 





Canadian Affiliate: Ingersoll Machine & Tool Co., Ltd. 
Ingersoll, Ontario, Canada 
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LETTERS 





/ 0 the editor / 


1956 NCIH 


Our company is planning to 





send its represe auibien to the Na- 
tional Conference on Industrial 
Hydraulics. Could you please tell 
us exactly when, where the meet- 
ing is to be held. what is the head- 
quarters hotel, whom to contact, 
etc ¢ 

HAL SHOEMAKER 
Mechanical Goods Division 


United States Rubber Company 


New York, N.Y 
The 1956 NCIH is scheduled 
flor October 18 and 19 at the Sher- 
man Hotel, Chicago. Registration 
forms can be obtained from the 











Conference Secretary. Raymond D. 
Veade, National Conference on In- 
dustrial Hydraulics, Illinois Insti- 
tute of Technology, Technology 
Center, 3320 S. Federal, Chicago 
8, Illinois. The October 1956 is- 
sue of APPLIED HYDRAULICS will 
include a complete program and 
abstracts of all the papers to he 
presented, 





Troubleshooting Info 


Can you tell me who to contact 
for books or information on Hy 
draulic print and symbol reading, 
also oil weights, viscosity and their 
meaning ? 

] have been employed in Keno- 
sha at American Motors for the 
past nine years as Hydraulic Ma- 
chine Repairman and find that 
three of our main stumbling blocks 
in troubleshooting is our ability 
to decipher the prints and sym- 
bols, and oil weight plates fur- 
nished by the machine manufactur- 
er. So many differ in so many 
respects that we spend too much 
time pondering instead of repair- 
ing. 

HARRY SLATER 


American Motors Inc. 
Kenosha, Wis. 


We hope that most of your ma- 
chine suppliers make their hydrau- 


Continued on page !2 
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GALION 104 Motor Grader, above, 
ses Eastman Assemblies on EIGHT 
Hydraulic controls for more accurate, 
effortiess and economical grading. 
Close-up, left, shows powerful Hydrav- 
lic Circle Turn for famous Galion 
Reversible" Moldboard 


BARBER-GREENE Bituminous Finisher, 
right, automatically lays level finish for 
smoother, safer travel. Close-up shows 
Eastman Hydraulic Hose Assembly de 
livering 2,700 Ibs. pressure to raise and 


lower finishing screed 


Cmoother, Safer Roads 


BUILT WITH HYDRAULIC POWER 
DELIVERED THROUGH ocean’ 
oe 


QSAR 





HYDRAULIC HOSE ASSEMBLIES 


Smoother, safer highways are being built today through the application of 
oe modern engineering and the use of modern equipment—much of which is 
hydraulically operated—using Eastman Hydraulic Hose Assemblies. 


pioneer builder of road machinery—whose Motor Graders and 
Rollers are used ’round the world—first used hydraulic controls as early as 
1927. Eastman Mfg. Co. pioneered in the development of Hydraulic Hose 
Assemblies in 1926—and Galion is Eastman equipped today! 


whose Bituminous Road Finishers have been used at 
aa one time or another on almost every road ever built—also uses Eastman 
sae Hydraulic Hose Assemblies. Hydraulic power is used to raise and lower the 
all-important mechanism which lays a level finish—regardless of irregularities 
in the base. Barber-Greene’s founding date of 1916 closely parallels Eastman’s 
of 1914—and Barber-Greene is Eastman equipped today! 
first in the field—is proud to have pioneers such as Galion and 
Barber-Greene—as well as many other leading American manufacturers— 
use Eastman Hydraulic Hose Assemblies. Look to Eastman for continued 
leadership in engineering and design for quality of material and workman- 
ship—plus better-than-ever service through expanded production facilities 


of our new, modern plant. 


ALWAYS SPECIFY 
EASTMAN Pressed-on, Reusable for Eastma 
nm Catalog 
and Renewable Couplings for 
high and low pressure air, gas, or send biveprints stating 


water, paint, grease and hy- | y hyd lic req i ts 


draulic fivids. Eastman Straight 
md Angled Adapt Unions. 
placate nisi MANUFACTURING COMPANY and epociBentions. 


Dept. AH3, Manitowoc, Wis. 
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designed tor 10,000 Psi 


—same high efficiency 
at LOW pressures 


Seco radial hydraulic pumps generate pressure within hollow 
pistons. Due to the inherent sealing quality of this design, these 
pumps develop pressures up to 10,000 PSI without loss of me- 
chanical efficiency 

Che LA Series SECO pumps (illustrated) have proved ideal for 
generating that final “big squeeze” in many high-low operations. 

And for applications where no large fluid volume is required, 
but where higher working pressure would reduce the bulk of all 
components, these pumps open new horizons in the design of oil 
hydraulic systems 

If, however, your current interest is in pressures only up to the 
commonly accepted 5,000 PSI range, consider this: At such pres- 
sures SECO pumps merely loaf, so far as stress and wear are con- 
cerned. Even at their highest rated capacities SECO pumps rarely 
require any servicing 

Seco Series LA pumps are made in 5 models, delivering from 

GPM to 5 GPM, and developing pressures of 500 to 10,000 
PSI. Other models are available in greater capacities and higher 
horsepower. 

Whether your interest is in higher pressures, or simply in longer 
pump life and freedom from servicing—you should be familiar with 
these pumps. For complete information use the Reader's Service Card. 


SERIES LA 
“HOLLOW PISTON" PUMPS 


~ SETI 7.) SP 


SIMPLEX ENGINEERING CO. 
ZANESVILLE, OHIO 


tee Ces 2. eee 
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lic circuit drawings in accordance 
with JIC Standards. A copy of our 
Data List will supply you with 








sources of literature which will 
acquaint you with the standards. 
Literature on hydraulic fluids is 
also listed. 


Reinforced Teflon 


In the December article “High 
Temperature Fluid, Packing and 
Operating Problems”, ceramic 
loaded teflon is mentioned on page 
76. As manufacturers of this ma- 
terial we would like to point out 
that the product, our Duroid 5600, 
is more accurately described as 
{ eramik fiber Reinforced Teflon. 
This difference is important, since 
Duroid 5600 is the only Fiber Re- 
inforced Teflon in production, as 
against those Teflon products 
which are loaded with powdered 
materials such as glass. bronze, 
copper and graphite. 

The excellent results obtained 
with our back up rings is because 
cold flow is prevented by an inter- 
locking network of fibers, rather 
than by a simple loading of the 
Teflon. 

N. L. GREENMAN 


Rogers orporation, 
Rogers Conn. 


Hydraulic Institutes 


We would like the names and 
addresses of some of the hydraulic 
institutes one can join. 


K. KEESS 
Williams & Wilson Ltd 
Montreal, Canada 


There are several organizations 
which you may wish to investigate. 
One is the Hydraulic Institute. You 
can obtain information about this 
Institute from its secretary at 
122 East 42nd St., New York 17, 
\. ¥. Members of this Institute are 
primarily manufacturers of centrif- 
ugal and reciprocating plunger 
pumps such as: Aldrich Pump, 
{Ilis-Chalmers, Fairbanks, Morse, 
Goulds, and Worthington. 

{ second organization, in which 


companies participate as sponsors, 


Continued on page !4 
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New Hydraulic Cylinder Designed for High Pressure 
Heavy Load Applications 


A new hydraulic cylinder conservatively rated at 
2000 PSI has been developed by the Ortman- Miller 
Machine Company. This cylinder meets JIC stand- 
ards and is designed to provide maximum perform- 
ance with minimum maintenance to meet the de- 
mands of modern industry. 

To insure a combination of performance and de- 
pendability Ortman-Miller specifications include: 
heavy walled seamless steel tubing micro-honed for 
minimum friction; rolled steel heads recessed to con- 
fine the tube, prevent breathing and provide addi- 
tional protection against leakage under the most 
severe usage;piston rods hard chrome plated, turned 
ground and polished from stress relieved high tensile 
steel; multiple lip self-compensating rod gland pack- 
ing providing excellent pressure sensitivity with long 


March, 1956 


- 
ORTMAN-MILLER MACHINE COMPANY 


Circle 107 on Reader Service Card 


life. This packing is contained in a removable cart- 
ridge which facilitates replacement without disas- 
sembling the cylinder. 

Available in bore sizes from 1'/2 to 8-inch inclusive. 
Complete engineering drawing of cylinder, mounts, 
mounting brackets and a capacity 
chart are included in the new O-M 
Bulletin 105. This is free on re- 
quest. Write for your copy today. 


| 143rd Street, Hammond, Indiana 
Please send FREE bulletin 105 


OL = =8=—h 
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Address___ 
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TRY GARLOCK 663 GASKETS... 






dimensionally stable even under varying humidity 
conditions. With 663 gaskets you can be sure that no matter 






where your gaskets are stored—in damp cellars or humid tropics— 


they’ll always hold their size and shape. . . 





and fit just right. 






Made from a cork-paper base impregnated with a synthetic rubber, 





663 gaskets resist water, oil, and gasoline at temperatures 
up to 300° F. Also available in sheet form (Style No. 662). 






Garlock 663 is approved by Underwriters’ Laboratories, Inc., 





for use against hazardous liquids, such as gasoline, 





naphtha, benzine, fuel oils, etc. 






Sure-fitting 663 gaskets are only one of “the Garlock 2,000” . . . two 





thousand different styles of gaskets, packings, and seals to meet all 


your needs . . . the only complete line available. That’s why you get 






unbiased recommendations from your Garlock representative. Call 
him today, or write for Bulletin AD-146. 






THE GARLOCK PACKING COMPANY, 
Palmyra, New York 






For Prompt Service, contact one of the 30 sales offices and warehouses 
throughout the U.S. and Canada, 


GQrarnocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 



















14 Circle 54 on Reader Service Card 


LETTERS / 





/ to the editor / 


is the National Conjference on In- 
dustrial Hydraulics. For informa- 
tion concerning this Conference, 
write to Raymond D. Meade, Con- 
Secretary, National Con- 
Industrial Hydraulics, 
Center. Chicago 16. 





ference 
ferenc e on 
Technology 
il. 

There is United 


States a National Fluid Power As- 


also in the 


sociation which is a trade associa- 
tion jor manufacturers of hydrau- 
lic and pneumatic components, 1} 
you are interested in this type of 
organization, write to their Execu- 
Barrett 

{ve.. 


tive Secretary, Rogers. 
1618 


lilinois. 


Orrington Evanston, 


Cost of Reclaiming System 

| have just finished the ar- 
ticle Resistant 
Fluids” in the November issue of 
APPLIED HYDRAULICS 
quite interesting and informative. 


“Reclaiming Fire 


which was 
The cost of the reclaiming system, 
placed at about $500.00 attracted 
my attention. It seems a very small 
cost when the system involves un- 
derground lines and a 25-barrel 
collection pit. In addition, there 
are the settling tanks, the water-oil 
separator, the pump, etc., all of 
which require both initial invest- 
ment and hand labor. | wonder if 
some error has been made along 
the line. Perhaps it would be worth 
check this 


We would be very much interested 


while to into matter 
in learning of the results of such 


a ¢ hee k. 


c. R. SCHMITT, Manager, 
Lubrication Sales Dept., 
E. F. Houghton & Co 


We checked with the source of 
our information since we did not 
wish that any of our readers mis- 
interpret the information given in 
the article. Our understanding that 
the $500.00 cost covered only the 
parts listed 
or utilization of existing facilities 
was confirmed. The confirmation, 
reads, in part: “The $500.00 price 
covered the installation of equip- 
ment to provide ample reclamation 


and not installation 


upon coverting to a fire resistant 


Continued on page |6 
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| - Fluid Power Speeds 
[3G vauves FoR [3G Joss turnpike construction 


CEILING ON CONSTRUCTION 





A New Series 


; EQUIPMENT SIZES LIFTED 
E C O Modern turnpike construction calls for moving 
mountains or filling valleys . . . fast, and at 


lowest cost. To solve this problem, designers 


ed oO L L ow = P L U N G E a of construction equipment are creating ma- 


oS chines that are bigger, faster and easier to 
R  @) L Vv A LV handle than was believed possible only a few 
Cc ©) | T 000 si years ago. With every increase in size, weight 
and load the problems of operation and con- 
25 -50-100 gpm to ° P trol multiply and exceed the ability of con- 


ventional hydraulic components to handle 


Reversible operating positions — *h@ job. 
for relief valve and plungers. Engineers of The New York’ Air Brake Com- 
T pany faced this challenge and provided the 
answer . . . a completely new line of high 
capacity Gear Pumps and Valves. Today, de- 
Pressure tine extension for sign engineers can confidently employ circuits 
odditional hydraulic epera- requiring up to 100 gpm and 1500 psi; thus 
tions. lifting the ceiling on size, speed and capacity 
AND at realistic cost! 


























One of these big, new machines is the Euclid 
Model S-18 Overhung Scraper built by Euclid 
Hollow-Plunger design Division, General Motors Corporation, shown 
Plungers, built-in checks for here. On this unit, Euclid engineers have 
food control. specified big HYDRECO Pumps for fluid power 
Any combination, one to and Series V28 HYDRECO Valves for control 
All valve plunger reas com- three plungers, for various Integrat adjustable af. Of scraper operations. A small HYDRECO 
pletely balanced hydravli- cylinder and fivid motor ferontial-type retiet valve Pump powers the hydraulic steering circuit. 

control circuits. *. As big as these machines are, HYDRECO Oil 

Power gives them real “finger-tip” control. 


colly. 
7 The New York Air Brake.Company also offers 
Owe fo r e { G MAC w | N E S many other advanced type hydraulic com- 
ponents for designers of heavy-duty mobile 
sila a P ofa: equipment . . . DUDCO Dual-Vane Pumps to 
Built-in Checks to prevent load drop while shifting plungers . . . 150 gpm and 2000 psi: DUDCO and HYDRECO 
Improved Throttling for accurate control . . . Complete Hydraulic Fluid Motors; HYDRECO Control Valves and 
Balance of all plunger areas .. . this is the BIG NEWS in these new Hydraulic Cylinders. 
HYDRECO Valves for builders of BIG Machines. HYDRECO Hollow. N E i R Ss 
Plunger Valves give hair-line control at all times, and, of vital E N G 1 all 
importance with large machines handling heavy loads, there is no exceptions! opportunities be. Rw 
load drop when operating positions are changed — no sag, even imagination ment of Hy- 
when power is cut off! 
These new HYDRECO Valves make single-acting or double-acting ntioaangae 
control readily available and provide control for Fluid Motors or aoe engineers wre Mt 
=,: ° ° e - e 
for four-position float operation. Relief Valve adjustment and levers giving exper 
can be installed on either side of the Valve. ee eee ere ee 


r- 
Member NFPA P grr" for complete information | KALAMAZOO Division 
pile on the new HYDRECO Control | s0003 Mching 

Valves and companion Hydraulic | Kalamazoo, Michigan 
Pumps for your BIG JOBS. Gentlemen: 

















j! would like more information on the new 


HYDRECO Control Valves for BIG Mobile 
KALAMAZOO wiision | Equipment. [1 Also details on HYDRECO 960 
| Series Pumps. (1) 


THE NEW YORK AIR BRAKE COMPANY § | Name Title 








| Company 
9004 E. MICHIGAN , KALAMAZOO + MICH. | Address 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. I City Zone__State 
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4-way cost 
control 


(1) Rugged Construction 


—long life 


Full Flow Design 


—minimum pressure drop 


Long Lands 


—smooth balanced operation 


Complete Range 
of sizes and types 





‘ 


i” 
» ,' 
= JS = 
é Se 


H-P-M Directional Control Valves meet 
most demands for unqualified heavy-duty 
service. That’s why economy minded design 

engineers choose time-tested, job-proved H-P-M 
hydraulic valves and controls for every 
hydraulic requirement in the 2000-3000 psi 
range. Heavy distortion-free bodies, smooth 
operating spools, wide choice of operating 
characteristics are available. Write today 

for complete catalogs—'4” to 4” sizes. 


HYDRAULIC POWER DIVISION 


THE HYDRAU! 
PRESS MFG. 
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fluid. The cost involved at a price 
of $500.00 was the water-oil sep- 
arator, the three 55-gallon drums 
used as setting tanks and the as- 
sociated piping and pumps. The in- 
dividual sumps at the machines 
along with a six-inch sewer con- 
necting line and the collecting pit 
were in place previously at the 
Hardy plant. 

We appreciate the opportunity 
to clear up this situation.” 


M. C. PLUMMER, 
Sales Engineer 
Functional Fluid Sales 
Monsanto Chemical Co 


Needs a Source 
of Fluid Motors 
The hydraulic motors we want 
will be coupled with pumps which 
deliver 12 gpm at 1000 psi. The 
motor should be capable of pro- 
ducing about 7 hp at a maximum 
speed of somewhere between 1700 
and 3000 rpm. We expect to re- 
quire a steady supply of these hy- 
draulic motors once they have 
proven themselves in field tests for 
our application. 


RONALD ©. FARR 
Savell Equipment Co. 


Brunswick, Me 


There are a number of manufac- 
turers who supply piston, vane or 
gear motors which can supply your 
volume, speed and pressure de- 
mands. A list of manufacturers 
taken from our Master Catalog of 
Fluid Power Products has been 


sent to you, 


Magnetic Plugs and Filters 

Would you please tell me where 
| may obtain magnetic plugs and 
filters for installation in hydraulic 
systems. I believe they would be 
the answer to some of our prob- 
lems. 


D. G. H. STEVENSON 
Aluminum Co. of Canada Ltd. 
Kitimat, B.C. Canada 


Addresses of several sources of 


supply have been sent. rw 
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ROTO-MATION 
TORQUE MOTOR 


Y HIGHER TORQUE OUTPUT— special neoprene and tefion vane 
seals minimize leakage . . . insure greater power. Speeds limited only by fivid 
pressure volume. Full torque power obtainable in fraction of a second. 


Y GREATER OPERATING EFFICIENCY—through superior de- 
sign of special vane seals and close tolerance fitting of all parts. Operates 
at 95 to 98% efficiency, withstands heat up to 200°F. Special models and seals 
for higher temperatures. 


y SIMPLE, ECONOMICAL APPLICATION—eliminates com- 

For Oil or other Pressure Mediums. plex linkages, sprockets, chains, cylinders. Saves space. Applicabie to turning, 

Pressure Against Vane Reciprocates Shaft. opening, closing, clamping, indexing, feeding, pushing, or moving any type 
of load or mechanism. 


VY LONGER SERVICE LIFE—tewer moving parts, precision ma- 
chined components, bronze nut and thrust bearings, chrome vanadium and 
chrome-moly steel shafts. No external leakage. 


COMPACT, RUGGED, ADAPTABLE TO A 
WIDER RANGE OF APPLICATIONS 


The new ROTO-MATION Oscillating Torque Motor is a simple, 
more versatile hydraulic-pneumatic device especially designed 
to produce more torque power (1,800,000 in.-lbs. from 20” 
bore) to serve a wider variety of automation applications. 
Compact and rugged, the new motor is easily adaptable to 
original equipment or as a replacement unit. Wide ports and 
flange-type connections meet J.I.C. standards. Extensive tests 
prove that performance life is many times greater than any 
device previously manufactured. The square shape facilitates 
easy mounting on any of six faces. There are 14 mounting 
models available and four shaft styles. Units are complete with 
standardized controls, fittings, and auxiliary devices. Sizes are 
available for moving loads ranging from a few ounces to 
many tons. 


Wrile or COMPLETE SPECIFICATIONS —New catalog provides 


complete specifications, illustrates and describes wide variety of applications, 
and contains complete torque load graphs. 


ROTO-MATION inc. 


NOW A SUBSIDIARY OF PINES ENGINEERING CO., INC. 


943 E. SATER STREET e GREENVILLE, OHIO 


ATION MOTORS, CONTROLS, AND AUXILIARY TRANSMISSION EQUIPMENT 
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@ Up to 30 pounds force. Push or pull. 
@ Full one inch stroke available. 
@ Decco shock-mounted for long life. 


—silicon steel 
@ High efficiency t 








@ High moisture resistance. 
@ Shock absorbing bumpers cushion 






CCCO 


J SERIES 









Your 
choice 
of 
mounts 















INDUSTRIAL SOLENOIDS 


Decco’s Series 50 offers more power—longer stroke with the same 






dependable quality and performance that has made Decco the top 






name in industrial solenoids. 











There is a Decco solenoid for every requirement. Built to give 





better service for a longer time. Solenoids engineered and modified Direct 


current 
solenoids 











to your requirements. Let us discuss your problems. 






For complete information write— 
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‘May i is it easy to plan 
Hydraulic Circuits 
using RIVETT VALVES : r 


—— 


COMPLETE LINE EXPERIENCED DISTRIBUTORS 


r 


Flow Control, Check, Decel- 
Hand, Foot, Com, Sole- Sub-Plate Mounted, Sole- eration, Relief, Unioading, 
noid, Pilot Operated noid, Pilot Operated Sequence, Counter-Balance 





1500-3000 P.S.|. PISTON DESIGNS FOR ANY CIRCUIT 





Sizes: 1/4", 3/8”, 1/2", 3/4", 1", 1-1/4", 1-1/2” 
Actions: Standard, Spring Return, Spring Centered, Ball Detent 


























\ "Ist — Rivett’s 190 standard models give me more "2nd — My Rivett Distributor is 
latitude in engineering a circuit. This wide selection experienced in hydraulic design. 
permits choosing the right type of valve for a more With his help I have been able to 
economical and efficient operation.” plan better operating systems.” 





eS a a ee ee 
QUALITY CONSTRUCTION | INFORMATIVE LITERATURE 


Roomy wiring box Heavy, continuous 
with terminal strip. duty, shock- 
Dust-sealed and mounted solenoids. 
morsture-resistant. 
a" conduit connec- 
tions on each side 
of valve 
Detent clip prevents 
Nylon push pin guide. . piston from shifting. 


Extra-long sealing Unrestricted passages. 
surfaces 


Less pressure drop. 
Shock-resistant Greater flow capacity. 
spool. 


Sub-Plate Mounted, Solenoid, Pilot Operated Valve 





ee ee ee ee eee ee ee ee ee ee ee oe ee 








¢ '“3rd—I can count on longer life as well as the rated “4th —Rivett valve catalogs are 

a performance of Rivett Valves. They are designed and complete with specifications and 

| . we ° : y y ’ 
built for accurate circuit control. drawings. Write for #204 and #260. 


RIVETT LATHE & GRINDER. INC., DEPT. AH-3 BRIGHTON 35, BOSTON, MASSACHUSETTS 


furnishes a complete power package 





AiR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 
See Rivett Valves at Booth 324, ASTE Show, Chicago, March 19-23. 
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TOOLING DEVELOPMENT CUTS LEAKS 500% 


Chance Vought Aircraft tool en- 
ginners have developed a system 
of presetting hydraulic tubing 
sleeves whic h has reduced hydrau 
lic leaks at tube joints 500°. un- 
der bench tests. Emil V. Block, 
senior tool research engineer at 
Chance Vought, reports that early 
problems in the development otf 
this tooling involved selection of 
a proper motor driven pump and 
selection of abrasive-resisting tool 
steels for the dies which work 
against the cyanided sleeves. 


Control of the amount and the 


location of bulging inside the tube 
also was a problem. For medium 
thick-walled alumium tubing a 
slightly tapered mandrel was suf- 
ficient, but for thin-walled stain- 
less steel tubing a stepped man- 
drel was deveioped which formed 
a bulge that was more abrupt at 
the forward edge. This insured a 
surface more favorable for cutting 
edge contact. 

Another phase of the project 
called for heavy-walled aluminum 
tubing to replace thin-walled stain- 
less steel tubing. This called for 


changes in tooling, operating pres 
sures and inspection equipment. 
The first discovery in pre-setting 
aluminum was the necessity of 
shortening the tube and projection 
to allow proper sealing of the fit 
ting. In presetting sleeves on thin 
walled stainless steel tubing. the 
end projec tion was long enough to 
reach into the angle of the fitting. 
For aluminum, the end projection 
had to be shortened to completely 
clear the top of this recess. 

It was found that when tighten- 
ing the sleeved tube in the fitting, 
if the tube touched the recess end 
it would prevent the sleeve from 
sealing properly. New mandrels 
were designed for the swaging 
dies. These mandrels do not pro- 
ject into the I.D. of the tube, the 
wall thickness being sufficient to 
prevent excessive bulging, and 
were used only to control end 
tube projection. 

Research is still underway on 
use of a new double-ended sleeve 
and short nut. This type sleeve 
and nut is considered to be weight 
saving and to have higher fatigue 
properties. First tryout of the as- 
sembly will be on the 3/16 diam- 
eter size tube used on the gun 
charging line. It is believed this 
sleeve can be incorporated with 
only minor changes in tooling and 
proce edures. Illustration shows hy- 
draulic-powered preswager. Tube 
being swaged, clamp handle and 


split blocks are at the right. YY 


Continued on page 22 
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MECHANICAL AIR CONTRO 


OpHe 
Ome Park Cowon 37 


S, INC. 
Mahgon 


WHEN YOU DEMAND CRITICAL PRECISION 
Only one part . . . the spool . . . moves in this ingenious 
MAC 4-way air valve. It’s an oscillation that must be 
critically precise . . . and is. The C/R Sirvene (synthetic 
rubber) parts seal the valve circuits under pressures up to 
150 psi and over a wide range of temperatures and cycle 
speeds. To operate correctly, those small Sirvene parts 
must be molded to unusually close dimensional tolerances. 
C/R is consistently meeting ...and beating these tolerances. 
And MAC reports that on the toughest jobs their valves 


have run for millions of cycles without trouble. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1203 Elston Avenue, Chicago 22, Illinois 


Offices in 55 principal cities « See your telephone book 


In Canada: Manufactured and Distributed by 
Super Oil Seal Mfg. Co., Ltd., Hamilton, Ontario 


Export Sales: Geon International Corp. Great Neck, New York. 


Piping ot olf 
er 


You can have the same dependability. Whenever your 
mechanism design demands the most exacting qualities in a 
molded pliable part . . . depend on Sirvene. As a start— 
write for your copy of the new “Sirvene” booklet. 


SIRVENE rR DIVISION 


op > @ dor: cto 
RAWHIDE 


Other C/R Products 
C/R Shaft and End Face Seals « Sirvis-Conpor mechanical 
leather cups, packings; boots * C/R Non-metallic Gears 
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FLEX=O-TUBE 


— If pressure is a factor in the perform- 
Supplied in ance of your product, you can rely on 
Assemblies Flex-O-Tube. For here is a name that 

(ENR has stood for uniformity of high quality 


( for twenty-five years. 


—>— iL» 


Flex-O-Tube will help you And just as important, the Flex-O-Tube 
determine the assembly ° ° © 

needed of work to your organization is one that you can rely 
own specifications In 

either case, modern facil. on, too. When the pressure’s on for 
ities and latest inspection 

techniques assure i 

jeer ao Neh come production you can count on prompt 


ee ee deliveries of flexible hose products that 


consistently meet specifications. 


Supplied for 
Field Assembly These are but two of the reasons why 
lon industry has used miles and miles of 


» 


> 


Ak Flex-O-Tube and continues to specify 
ZA, € it in increasing quantities. Why don't 

Flex-O-Tube hose is also ou find out for urself “putti 

supplied in bulk coils with Y 7 " by oe 

reusable fittings for field the pressure on Flex-O-Tube"? 

assembly. Complete range : 

of sizes and types 


[) aircraft catalog. 
J industrial catalog. 


Please send me your free 
Name 
Company ............ eassinneimeiimientaamancigyie 
a IRD conssmenevpionnmenmen 
Address —.. 











DIVISION OF MERIDAN CORP. 
2527 JIM DALY ROAD os INKSTER, MICHIGAN 
Pler-O-Tube Co. (Canada) Ltd., Windsor, Ontario 
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Judges for 1956 
Prize Paper Contest 


Three outstanding engineers, 
representing the automotive, mo- 





bile equipment and aviation indus- 
tries, have accepted the invitation 
to act as judges for this year’s 
APPLIED HYDRAULICS Prize 


Paper Contest. 


F. C. Schuster 
Buda Division 
Allis-Chalmers Mfg. Co. 


e F. C. Schuster, chief engi- 
neer of the Industrial Truck Divi- 
sion, Allis-Chalmers Manufactur- 
ing Co.—Buda Division, Harvey, 
Ill., is a veteran designer in the lift 
truck field. After graduation he 
served a tool design apprenticeship 
at the International Harvester Co. 
and attended evening classes at 
Illinois Institute of Technology 
and the Armour Institute. While 
employed by Automatic Transpor- 
tation Co., from 1936-1951, he 
was closely associated with the in- 
troduction and development of 
high pressure hydraulic systems 
for lift truck operations. At Buda 
Mr. Schuster has been respon- 
sible for the development of a new 
line of lift trucks which incorpo- 
rate hydraulics in many phases. 


e 5, 2. Yates, electric and hy- 
draulic engineer, Detroit Diesel 
Engine Division, General Motors 
Corporation, graduated from 
Notre Dame in 1929 with a B.S. 
in Electrical Engineering. Associ- 
ated with the company for 14 


Continued on page 24 
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This AIR CYLINDER features — 


Coriolis 


fie 
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BUILT-IN HYDRAULIC CONTROL 
BUILT-IN ELECTRIC CONTROL 
BUILT-IN SPEED CONTROLS 














In one compact packaged power 

unit are built-in controls to cover 

every phase of air cylinder operation. Built-in hydraulic control 
of piston rod movement gives the smoothness characteristic of 
hydraulic operation, yet retains the speed and flexibility of air 
power. Built-in electrically controlled directional valve permits 
quick, positive, push button remote control, or easy electrical 
synchronization with other machine elements. Built-in speed 
controls permit exact control of piston rod speed in either or 
both directions. ‘ 

This combination of Bellows Air Motor and Hydro-Check is 
available in five bore sizes: 144", 134", 24%”, 354” and 414” 
in standard stroke lengths up to 18’’. 

Here is air cylinder power at its best—fast, flexible, safe, and 
smooth. 


BULLETIN ML-3 TELLS THE STORY. WRITE FOR IT TODAY! 
DEPT. AH356 


The Bellows Co. 


AKRON 9, OHIO 


1361-A 
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TWO 
MOUNTING STYLES 


The Bellows Air Motor and 
Hydro-Check(ModelHCB- 
EM) is available arranged 
in tandem as shown above, 
Or in parallel, as sketched. 


Combination units of Air 
Motor and Hydro-Check 
are also made with any 
one of six other Bellows 
directional valve arrange- 
ments; and, of course, Air 
Motors and Hydro-Checks 
are available as separate 
units. 


Put> } FOR FASTER, SAFER, BETTER PRODUCTION 











BARCO %" TYPE D 
REVOLVING JOINT 


DRILL 
, WORK | | | 
TZ, 


FESS EEL ESL EP ES LEH HH ==3 SPINDLE 
SS 


IGH PRESSURE COOLANT 
. FORCES CHIPS OUT 


. KEEPS TOOL COOL COOLANT IN 

























































(SCHEMATIC DIAGRAM) 











These pictures show how Ex- 
Cell-CO Corporation uses Barco 
Type D Revolving Joints on its 
Style 112-C Ex-Cell-O Precision 
Boring Machine tooled for Bor- 
Drilling and counter-sinking 
> bushings from the solid. 











EX-CELL-O 
USES= 


Barco Revolving Joints 
for speeds up to 10,000 RPM 


a. new, high speed Type D Revolving Joints 
are especially designed for machine tool installa- 
tions. Ex-Cell-O Corporation uses them to introduce 
coolant under high pressure through the spindles and 
Bor-Drills of the machine shown above to force out 
chips and keep the drills cool (see sketch). Barco’s 
Type D Joints are well-suited for this application 
because of their precision construction and compact 
design. Exclusive seals are self-adjusting for wear and 
permit operating speeds as high as 10,000 RPM on 
coolant service. Joints can be used on pressures to 
300 psi (air) or 1500 psi (hydraulic). Temperatures 
from —20° to +225°F. For complete information, 
write BARCO MANUFACTURING CO., 532D 
Hough Street, Barrington, Illinois. 


BARCO 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING, AND REVOLVING JOINTS 
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years, he has been engaged for 
nearly ten of these in hydraulic 
and electrical design work. Mr. 
Yates has been active in the de- 
velopment of the JIC Electrical 
Standards for Industrial Equip- 
ment. He is chairman of the Elec- 
trical Subcommittee on Electrical 


Equipment for GM. 





H. A. Campbell 
Bell Aircraft Corporation 


° H. A, Camphell, head of Gen- 
eral Engineering Laborator‘es, 
Bell Aircraft Corporation, Buffalo. 
since 1950, has spent his entire 
professional career in the aviation 
field, mostly as a designer and re- 
search engineer. A graduate of 
Pennsylvania State College, Mr. 
Campbell was electrical design 
group leader for Consolidated Air- 
craft Corporation from 1929-1939, 
For several years he was manager 
of research and chief metallurgist 
for Solar Aircraft Company. Dur- 
ing this period he served on the 
Aviation Technical Committee, 
A.L.E.E. and the Technical Advis- 
ory Committee on Aero Steels. He 
is now active on committee work 
for AIA and ASTM. 

Anyone who uses, designs, 
builds or maintains fluid powered 
machines ot equipment can enter 
this contest. All papers winning 
cash awards and given honorable 
mention will be published. Each 
entry will be evaluated on the 
basis of practicality, economic 
value, originality and presentation. 
For details see page 137. vvv 
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ANOTHER 


Ml NEW DEVELOPMENT i 


1) IN PACKING DESIGN 











SPRING MOUNTED CUPS 


Provide Better Seal........ Reduce Friction 





Bottom of cup 
compressed. 


Excessive pressure 
at heel. 


Lip forced away from 4 
cylinder wall. 











[ 











Houghton hydraulic research has come up 
with one of the chief answers to the problem 
of excessive friction, short cup life and 
chatter so often encountered in cup packing 
installations. Now, instead of the squeezing 
action of bolting the cup packing in place 
between the piston and the follower plate, 
you can use a spring mounting with pre- 
formed cup packings. The illustrations show 
the obvious advantages. 


... products of 


March, 1956 














Light spring pressure . 
holds cup in position. 
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Heel not forced 
against cylinder 
wall, 


Side wall free to we 


form perfect seal, 
allowing cup to 
breathe. 





























This leadership in hydraulic know-how is 
typical of Houghton, which makes all types 
of hydraulic and pneumatic packings, as 
well as a complete line of hydraulic oils 
and fluids. 

Standardize on Houghton. You'll get the 
newest first—and the best always. Call your 
Houghton Man. He will explain their Hy- 
draulic Service. E. F. Houghton & Co., 303 
West Lehigh Avenue, Philadelphia 33, Pa. 


Ready to give you 
on-the-job service .. 
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Pumping Progress Report 


FOR MECHANICAL ENGINEERS 


f Hydra Institute, U.S.A. 


PUMP INSPECTION, MAINTENANCE AND REPAIR are jobs too 
frequently ignored in the design of produc— 
tion pumps. This has been verified by a 
survey of more than 15,000 pump installations. 
Speed and economy of maintenance was fre- 
quently quoted as a major factor in pump 
selection. 





SECTIONALIZED FLUID—ENDS offer one of the best ways to 
guarantee both speed and economy in pump 
maintenance. As originated by ALDRICH Pump 
Co. Engineers, the Sectionalized Fluid-—End 
comprises four main assemblies — the working 
barrel, suction manifold, discharge manifold 
and stuffing box. 





SPEED IN MAINTENANCE is assured because of ease of 
accessibility of all wearing parts. Manifolds 
can be slid back on studs and valves removed 
as complete units. Split collar and flange 
connection of plunger to yoke permits easy 
removal of plunger. 





ECONOMY OF MAINTENANCE results from speed in main- 
tenance. Perhaps even more important is the 
Simple fact that it is cheaper to replace a 
single section than a complete fluid—end. 
Another important economy is parts inter- 
changeability. Among 3-, 5-, 7-— and 9—plunger 
units of any series, wearing parts are inter-— 
changeable. Where a combination of multiplex 
pumps is required, this reduces spare parts 
stocks. 





THE ALDRICH PUMP COMPANY is the originator of the 
DIRECT FLOW principle — a design innovation 
that utilizes the sectionalized fluid—end 
principle. Aldrich Engineers have become 
known as the people to take your tough pumping 








problems to. We have never turned down a 
challenge. 





FURTHER INFORMATION can be had direct from the company. 
Tell us your problem and we'll send you Data 
Sheets describing the size pump we recommend 
to solve your problem. Address your request 
to: The Aldrich Pump Company, 14 Gordon 
Street, Allentown, Pa. 
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Aldrich Direct Flow Fluid-End Design 


...for your 


tough pumping problems 
specify ALDRICH 


The Direct Flow principle, an 
Aldrich design innovation, is a 
major forward step toward the 
solution of tough pumping prob- 
lems of all kinds. Not only does it 
eliminate two right-angle turns 
in the fluid-end, but in addition 
makes possible complete Fluid- 
End Sectionalization. This is 
another Aldrich design innova- 
tion which permits economies of 
maintenance and repair offered 
by no other type pump. 


CHECK THESE ADVANTAGES OF 
SECTIONALIZED FLUID-ENDS: 


Less expensive parts replacement 
Ease of inspection and maintenance 
Interchangeable wearing parts 


No special equipment 
for vaive removal 


Easily accessible stuffing boxes 


17 Write today for 
Data Sheets 
describing the 
Direct Flow 
Pump Series. 


THE 


PUMP COMPANY 


Originators of the Direct Flow Pump 
14 GORDON STREET 
ALLENTOWN, PA. 


Representatives in principal cities 


APPLIED HYDRAULICS 





New LINEAR Compounds Answer Difficult Sealing Questions 


Through pioneer research in the utilization of new polymers 
and elastomers, LINEAR provides new answers to problem 
sealing applications in hydraulic systems. 


Smashes through the thermal barrier! At elevated temperatures, 
conventional ring packing compounds cannot withstand Aro- 
matic Fuels, Aroclor, Dow-Therm-A, MIL-L-7808 and other 
diester fluids. LINEAR “‘O”’ Rings molded with WJ-70 com- 
pound, were tested up to 78,000 cycles at 500°F. They show 
absolutely no sign of deterioration . . . no change in the pre- 
cise dimension of the rings! 


Withstands both flammable and non-flammable fluids! LINEAR ho- 
mogeneous molded parts including ‘‘O’’ Rings, V Rings, 
Cups or Fabric Reinforced Vee-Dam Rings compounded from 
YJ-70 provide perfect sealing in hydraulic systems using such 
fluids as Skydrol, Pydraul, Lindol, or mediums that contain 
Tri-Cresyl-Phosphate. In these, as well as in flammable petro- 
leum base fluids, YJ-70 resists deterioration . . . makes 
packing changeovers unnecessary, regardless of the fluid used. 


These new LINEAR compounds have widespread industrial 
application—may help solve a difficult sealing problem for 
you. They are additional examples of why it pays you to 
rely on LINEAR’S experience. 


“PERFECTLY ENGINEERED PACKINGS 


FRCETUEUEVIVENEVENEVENOVINEVINEVETENER ED ENED 
f NEA 
r— I 
LINEAR, Inc. STATE ROAD & LEVICK ST., PHILA. 35, PA 
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Hydrauli 
ydaraulic F 
Years of trouble-free operation 


are yours with the GEROTOR line of precision- 
manufactured hydraulic pumps. The unique 
GEROTOR principle . . . heart of every 


GEROTOR pump ... is so designed that 
friction is reduced to a minimum. 

GEROTOR HYDRAULIC PUMPS, 
designed into your hydraulic systems, 
assure lower maintenance costs over 
longer life. Standard GEROTOR 
pumps are available in capacities 
ranging from .4 g.p.m. to 40 g.p.m. 

Due to modern production facilities, 
GEROTOR can produce special pump 
designs in quantities on an economical 





rf. 


basis. Whatever your hydraulic pump 
problems, bring them to GEROTOR. UX. 
j 


FREE literature available . . . write: dnd 


MAY CORPORATION 


1535 MARYLAND AVENUE, BALTIMORE 3, MARYLAND 





<iteeth eGo, 


Hydraulic ¢ Variabie PneuBin— 
Pumps Speed » Pneumatic 
and Hydraulic Bin 

Motors Transmissions Evacuators 
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Hydraulic Circuit 
Eliminates Exposed Pipino 


Designed to prevent burst hy- 
draulic lines, Clifton Hydraulic 
Press Company. Clifton, N. J., has 
developed a new type hydraulic 
circuit, known as Unitrol. on elec- 
trically driven hydraulic power 
units. Oil passages which are drill- 


2) 


AFTER 


ed in a steel block eliminate up to 
40 feet of exposed piping. Previ- 
ously a single faulty valve re- 
quired dismantling much of the 
associated piping, while on the 
new system the valve can be re- 
moved simply by unscrewing the 
four bolts which fasten the face 
plate to the block. Illustration 
shows power units before and af- 
ter Unitrol installation. ba siaciad 


Fluid Power 
Merchandising Manual 


What a manufacturer can do to 
supply his sales representatives 
with complete information is em- 
phasized by a giant manual pre- 
pared by Modernair Corporation. 
The manual is designed to help 
their sales representatives to know 
their products, how and where to 
apply them, what they can and 
cannot do to benefit each particu- 
lar prospect. Here’s a mammoth 


Continued on page 30 
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. pioneers in harnessing AIR 


installs 
fuller rotary compressors 
in its Avon Refinery 


When Tide Water Associated needed additional air 
for various operations in its Avon plant, its engineers 
investigated the possibilities of the Fuller Rotary 
Compressor. After making a thorough study of its 
merits, Tide Water purchased and installed two 
C-300-300H two-stage units, each supplying 1598 
c.f.m., 100-Ib. air for general plant use, one of which 
is shown above. Note that this machine is installed 
out in the open with no protection from varying 
weather conditions, operating 24 hours per day, 
seven days a week. 

These two-stage machines are located in different 
departments of the plant to best meet the air-load 
requirements of the particular department being 
served. 


FULLER COMPANY 


Catasauqua, Pa. 








Tide Water also has installed in this same plant, 
two C-300 Fuller Rotary single-stage compressors 
with a capacity of 1542 c.f.m. each, at 40-lb. pressure, 
used in the catalyst-cracking process. 

Hundreds of Fuller Rotaries are serving the petro- 
leum industry, proving their worth for general plant 
air, purging gas, refrigeration in alkalization units, 
and handling butane-butylene in the refinery, as well 
as in the field for pressure boosting and gas gathering. 

Simplicity of construction has proved to be one of 
the important factors—no valves to leak, no seats 
to grind, results in maintained capacity for the life 
of the machine; simplified drive eliminates power 
transmission losses. For full information write us 
for Bulletin C-5A. 


142 Bridge St., 


GENERAL AMERICAN TRANSPORTATION CORPORATION SUBSIDIARY 


Chicago ° San Francisco « Los Angeles - Seattle - Birmingham 
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. the Teflon® solution to your 


Once and for all John Crane Chemlon 


lasts longer 
in all hydraulic 
services 
including 
non-flammable and 
synthetic fluids 


Piston Cup, U-Cup and Flange Packings 
are the answer to handling all types of 
hydraulic fluids. Molded from chemi- 
cally inert Teflon, they give positive 
sealing and long-lasting performance not 
possible with leather, fabric-reinforced or 
similar packings. 

Heat will not cause these packings to shrink away from the 
cylinder walls or rod. They will not harden, shrink, swell or in 
any way disintegrate under higher temperatures often encoun- 
tered in hydraulic service. Their exceptional thermal character- 
istics provide an operating range from —94°F. to +350°F. 

Here . . . in a wide range of sizes or fabricated to your indi- 
vidual specifications . . . is a complete line of hydraulic packings 


to meet the need of any operating requirement, 


Write to John Crane Send now for bulletin 


giving full technical and application data. Crane Packing 
Company, 6405 Oakton Street, Morton Grove, Illinois, 
(Chicago Suburb). In Canada: Crane Packing Co., Ltd., Hamilton, Ont 


*DuPont Trademark = 


YY crane PACKING COMPANY i@ak. 
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job carried out by the manufac- 





turer to fully acquaint his sales- 
men with the fluid power market, 
the thinking behind the advertis- 
ing and production programs, the 
use of training aids and available 


technical literature. vvv 


Hydraulically Operated 
Loading Device Boosts 
Ring Gear Production 


Addition of a hydraulically 
driven, shuttle-type loading and 
unloading fixture to a standard 
pull-down breaching machine, has 
increased production to 300 gear 
blanks per hour. Engineers at Co- 
lonial Broach & Machine Com- 
pany, Detroit. were able to add 
this device without making any 


changes in the basic design. 


This shuttling fixture is mount 
ed on the work holding platen and 
only locates the part with respect 
to the broach. Machine and fixture 
cycle are hydraulically and ele« 
trically interlocked for automatic 


operation. vv" 


Industry Joins To 
Evaluate Research 
Projects 


The Research Fund Committee 
of The American Society of Tool 
Engineers will have steering com- 
mittees composed of members rep- 
resenting suppliers, users and in- 
terested technical groups of an in- 


Continued on page 32 
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BEFORE USING 
A SUNTAC OIL 


po 


AFTER USING 


ae A SUNTAC OIL 


SUNTAC CUTS OIL WASTE, MAINTENANCE COSTS 


High quality Suntac oils reduce 
drip...throw-off. ..squeeze-out... 
cut leakage an average of 35% 


and up to 90% in some cases. 


Before using Suntac oil, a prominent eastern 
manufacturer had to add excessive make-up 
oil to the hydraulic system of his freight ele- 
vator. Oil leakage caused a continual house- 
keeping problem...the pit had to be cleaned 
out every six to eight weeks and maintenance 
costs were high. 

Now, one year after switching to a Suntac 
oil, make-up has been drastically reduced, 


and frequent pit clean-ups are no longer 
necessary. 

The reason: Suntac oils are specially com- 
pounded oils with adhesive-cohesive charac- 
teristics that enable them to cling to parts 
where other oils would drip, throw-off, leak, 
and squeeze out. 


For complete information about Suntac oils, 
see your Sun representative, or write SUN OIL 
CompPANy, Philadelphia 3, Pa., Dept. AH-3. 


® 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY, PHILADELPHIA 3, PA. 


IN CANADA: 


March, 1956 


SUN OIL COMPANY, 


LTD., TORONTO AND MONTREAL 
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Helicoid Chemical Gage 
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Gages for 
corrosive chemicals and 
liquids up to 5000 p.s.i. 


@ Here’s an accurate pressure gage for chemicals and 
other viscous liquids which might corrode or clog the Bourdon 
Tube. It registers working pressures from 30” vacuum to 
5000 p.s.i. and temperatures to 400° F. Guaranteed accuracy 
plus or minus 1%. A single diaphragm seals off objectionable 
substances from the indicating gage. This gage is filled com- 
pletely with specific inert liquids 
and pressure is transmitted 
directly to the indicating gage 
through deflection of the sealing 
diaphragm. 
























FEATURES q 


Filling Screw 






Sealing Ball 






Pi ca Upper Housing 


Clamping Bolt 
TEFLON Diaphragm 


a Fg Cleanout Ring 


TEFLON Gasket 


, 
e 
— 
l 


@ HELICOID GAGES cost less in 

the long run because they give 
long, trouble-free service with a 
minimum of maintenance. The 
movement is a simple cam and roller 
design that does not have any gear 
teeth to wear out. It has been 
tested and proved in years of hard 
service. 





Only Helicoid Pressure Gages 
Have the Helicoid Movement 






Write for Catalog Today 






Helicoid Gage Division 


AMERICAN CHAIN & CABLE 


929-H Connecticut Avenue + Bridgeport 2, Connecticut 
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dustry as well as a member of the 
Fund to evaluate and control re- 





search projects. This will allow dis- 
cussion of the need for a project. If 
a decision is reached to proceed 
with one, the committee stays in 
touch with it, can suggest changes 
and advice to the project leader. 
Continued contacts insure that the 
project will continue toward _ its 
predetermined goal. 

Companies or individuals inter- 
ested in a particular subject are 
encouraged to contact the steering 
committee to determine areas of 
investigation. At the present time 
the ASTE Research Fund is spon- 
soring six individual partnerships 
with industry through active steer- 


ing committees. vvv 


New Aluminur 
Extrusion Press 


\ 1700-ton, long stroke oil hy- 
draulic press for billets up to 27 
inches in length, has been added 
to the standard line of presses 
made by The Watson-Stillman 
Company, Division of H. K. Porter 
Company, Inc. All motions of the 
press are hydraulically operated. 










The pumping system is located di- 
rectly over the main hydraulic cyl- 
inder. Arranged for automatic and 
single cycle pushbutton control, 
from a pulpit type control station, 
the press can also be operated 
manually through a selector switch 
which is incorporated in the auto- 
matic single cycle control. 
Operating speeds are advanced 
600 ipm; extrusion 35.5 ipm; and 
Continued on page 36 











APPLIED HYDRAULICS 


DELIVERY 
OFF THE SHELEG, 


» 64,000, 


COMBINATIONS 


on eel 


* - 


Spacemaker. 


CYLINDERS 


OUTMODE ALL OTHERS 
--- SAVE 40% SPACE! 


You'll never go back to tie-rod cylinders, 
once you apply T-] Spacemakers to your 
push-pull-lift jobs! Advantages in space 
saved, weight saved, greater strength and 
off-the-shelf delivery are among the dozens 
of Extras you get as Standard! 


Now — these sensationally popular T-] 
Spacemaker Cylinders are available off the 
shelf in sizes up to 8’. This means as many as 
64,000 different combinations of styles, 
bores, strokes, mountings, etc. immedi- 
ately available! Oil pressure to 750—Air to 
200 P.S.I. Super Cushion Flexible Seals for 
Air . . . New Self-Aligning Master Oil 
Cushion. Hard chrome plated bodies and 
piston rods (Standard). Only from T-J 
can you get these new ingenious cushion 
designs! Send for bulletin SM-155-2. The 
Tomkins-Johnson Co., Jackson, Mich, 





See us in 
Fluid Power Area 
ASTE Show Member of the 
SQUARE HEADS WITH TIE RODS / Booth 225 National Fivid Power Association 
/ 40% 
/ 
j 7 NT") «Of OSPACE 


‘ / 
Aa) Sad OP. SAVED TOMKINS-JOHNSON 


rier enc seas lsat ceadlgaed RIVITORS. AIR AND HYDRAULIC CYLINDERS. CUTTERS. CLINCHORS 


adjacent equipment without sacrificing strength 
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HYDRAULIC FILTERS 


LiQuio 
FILTERS 


Saue unnecessary wear on costly pumps 
and other equipment by preventing intake 
of abrasive particles. 





Save spoilage and rejects at point of use 
by insuring clean, clear liquid. 


Saue man-hours wasted while new ma- | eee ume 
chines are being installed and old ones FILTERS 
repaired. 


The Staynew HE Hydraulic Filter is a 





compact, simplified, efficient unit for use 


wherever dirty liquids are collected, filtered < 

a ELECTRO 
and re-circulated. Its unique Radial Fin ye “SS / svaynew 
design permits the largest possible filtering ‘s PRECIPITATOR 
area in the smallest possible space—back 

te MODEL HE HYDRAULIC FILTER 
pressure is reduced to a minimum, and long 
= | é 


; . For top performance and economical 
operation is assured without cleaning or eperetion specify Steynew Piters os 
replac ement. original equipment on your hydraulically 

operated machinery. 








AUTOMATIC 
AIR 
FILTERS 





PANEL 
FILTERS 


Upper End Plate, Threaded 
Sleeve and Supporting Tube Radial Fin Insert Lower End Plate 


Entire unit may be disassembled in 30 seconds merely by unscrewing 
wing nut at bottom and drawing out Radial Fin Insert, 
PECIA’ 
Insert may be cleaned ae 
with solvent or brush 
in a motter of seconds a 
« 


Write for Bulletin 330 which contains complete engineering data 
and illustrated material on Staynew Hydraulic Filters. 
Consult Dollinger engineers on any filtration problem—no obligation. 


co R PO R ATIO N DOLLINGER CORPORATION, Dept. 65, Centre Park, Rochester 3, N. Y. 

















ALL TYPES OF FILTERS FOR LIQUID FILTERS + PIPE LINE FILTERS + INTAKE FILTERS + HYDRAULIC FILTERS 
EVERY INDUSTRIAL NEED ELECTROSTATIC FILTERS © ORY PANEL FILTERS + SPECIAL DESIGN FILTERS 


VISCOUS PANEL FILTERS + LOW PRESSURE FILTERS + HIGH PRESSURE FILTERS 
AUTOMATIC VENTILATION FILTERS « NATURAL GAS FILTERS + SILENCER FILTERS 
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ANOTHER TRIUMPH IN MACHINE DESIGN 
THAT USES OILGEAR “ANY-SPEED” DRIVE FEEDS 


Barber-Colman’s new high-speed hobbing machine 
may be totally different from the machines you build. 
But the machine design problems they encountered 
in developing this machine could very well be your 
problems. Among the problems encountered was that 
of feed. To solve this problem, Barber-Colman se- 
lected Oilgear Fluid Power Feeds. These feeds give 
them the infinitely variable output to provide a hob- 
bing feed range of .020” to 1” per minute. In addition, 
they provide a far more constant hobbing feed despite 
changes in load or system temperatures. They also 
provide cushioned, positive, precise, fast-acting 
electro-hydraulic control of feed, rapid traverse, and 
stop through automatic switches. Finally, they pro- 
vide power for operating ten auxiliary cylinders and 
three valves. One Oilgear type AX-311 Pump supplies 
fluid power for the entire machine. 

You have much to gain if you stop a moment and ask: 
*‘Why are leading machine and machine tool builders 
turning to Oilgear? Am J missing an opportunity to 
improve machine performance?”’ Why don’t you 
compare your machine needs with what Oilgear 
“ANY-SPEED” Drives and Feeds can provide? You 
can rest assured that we will recommend our product 


Type AX-311 PUMP and Type H-311 MOTOR 
OILGEAR “ANY-SPEED" DRIVE FEED 


only when it is to your advantage. Tell us your needs. 
We'll give you a specific appraisal of the possibilities. 
Write now. THE OILGEAR COMPANY, 1564 W. 
Pierce Street, Milwaukee 4, Wisconsin. 


OIGEARE 


Bick Power 


PIONEERS...NOW THREE PLANTS 
FOR FLUID POWER 
PUMPS, MOTORS, TRANSMISSIONS, CYLINDERS & VALVES 








HERE’S a helping hand 
+ > aeab a 






















for your packing problems 


Let our packing design specialists help you 
determine the right packing for each specific job. 
Your special needs are followed to the letter . . . and 
MARSH packings are built the way you 
need them . . . to give dependable service 
for a long long time. 


MARSH THERMO LEATHER PACKINGS 


IMPREGNATED WITH SYNTHETICS 


ARE DESIGNED “RIGHT” FOR THE NEED | 


Quality and Dependability 
Backed by 55 Years of leadership 

























CUP PACKING & V PACKING 

A piston packing ASR = ™> « A multi-lip rod 
path. loa, i G- | packing against. | 
trols, low or high } medium or high 
pressures. an~_ ee i j pressures. 






U PACKING 


A single-lip rod #» f 










FLANGE PACKING 


=> ~« 


or piston packing hy gp A single-lip pack- 
against low to | ing against low 
moderate high — ya” moderate high 


pressures. 





pressures. 





NON-EXTRUSION OR 
BACK-UP WASHERS 





| 
EEL WASHER | 
| 







For use with “O” » — 7 

rings—eliminates § |. 4 For use against 
extruding and j\ige <i higher pressures 
keeps grit and mv | an —eliminate pinch- 
dirt away from z S & ing due to too 
“0” rings M4 ’ much clearance. 






Engineering and 





Ask MARSH field engines to rvey vo relela aia 


C:-W-MARSH company 






MAIN OFFICE AND FACTORY: 


75 East Wacker Drive 
Chicago 1, Ill. 










101 Park Avenue 
New York 17, N, Y. 


1900 Euclid Avenue 
Cleveland 15, Ohio 


MUSKEGON, MICHIGAN | 
SALES OFFICES: | 


548 South Border Road 
Winchester, Mass. 
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return 300 ipm. Complete with 
runout table the press is approx. 
120 feet long, 13 feet high and 12 
feet wide. Pump is a multiple pis- 
ton type with servo motor control 
for control follow-up and speed 
900 rpm_ electric 
the pumping unit. 
vv 


adjustment. A 


motor drives 


How Fluid Power Serves 
Industry And You 


is the title 
lent booklet which may soon come 
across your desk. Prepared by the 
of the Na- 
Association, 
bro- 


of an excel- 


Education Committee 
tional Fluid Power 
this beautifully illustrated 
chure explains in simple language 
the part fluid power plays in our 
mechanical progress. It shows the 
role it plays in our factories and 
farms, in our arteries of transpor- 
in our homes and automo- 
national defense. 


KAS 


tation, 
biles, in our 


4 IKE 
















Written for the general public, the 
text gives an introduction to the 
industry: tells fluid 
why applications of fluid 


how power 
works: 
power are expanding. A panorama 
of fluid work is pre- 
sented. 

Members of the 
Power Association 
turers of components used in fluid 
power systems—-will by the wide 
distribution of this booklet help 
enlighten the public about the art 
of ... Fluid Power. vvv 
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DEPEND ON THIS LABEL 


VALVE and | 
CYLINDER 














CHOOSE 
FROM OVER 


100 


MODELS 








Yes...more than 100 ROTEX valve and cylinder models to fit 
most needs. ROTEX valves are built to last with the finest in tooling, 
precision finish and quality metals from body to end caps. 


ROTEX CONTROL VALVES are spool type three Any one valve consists of one basic valve portion 
and four way directional, in 44”, 3<” and 144” NPT and two operators. These operators may be as- 


sizes, operated by various manual, mechanical and sembled to either end of the valve portion to fit 


automatic operators. They are built with dual ex- installation and operating requirements. The valve 


haust ports and with common exhaust port in the bodies are made of accurately machined bronze 
four way type . . . single exhaust port in the three castings and all other parts are aluminum alloy or 
rie steel, cadmium plated. Moving seals are standard 
way SYPE- type O-rings or commercial grade. These valves may 
be used for air service up to 200 PSI operating 
pressure and up to 500 PSI hydraulic service. Their 
maximum operating temperature is 200 degrees 


Fahrenheit. 


ATTENTION WE) 
DEALERS! Nee QOL 


Manufactured by 





A LIMITED NUMBER 
OF DESIRABLE ‘4 / ROTEX PUNCH CO. Inc. 
TERRITORIES OPEN... VALVE AND CYLINDER DIV. 


WRITE FOR INFORMATION 2350 ALVARADO STREET 
SAN LEANDRO, CALIFORNIA 


Specify ROTEX and be Sure! 
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Darcova Pumcups are available in 
various types and textures, in a 
complete range of sizes, to provide 
unequalled efficiency and long life 
in reciprocating pumps, air or 
hydraulic mechanisms. 








Cross-section of conventional 
and 45° bevel type Pumcups. 








+« prolonged high efficiency 
+*« less maintenance 


yee hundreds of companies using hydraulic controls, 
air cylinders or reciprocating pumps are standardizing 
on Darcova Pumcups for piston packing, because they elimi- 
nate fluid slippage, costly down-time and maintenance. 

Darcova Pumcups make the most of the cup packing prin- 
ciple. And, they are made in a complete range of sizes, types 
and texture-engineered compositions for various pressure- 
temperature-fluid conditions. Pumcups hold peak efficiency 
for the life of the cups and outlast other packing as 
much as 3 to 1. 

Why not check these claims right in your own plant? 
Meanwhile get a// the facts. Just send for Pumcup 
Bulletin No. 5503. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 15, Pa. 


TRADE MARK 
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Hydraulically Operated 
End-Gate Speeds 
Material Handling 


Designed for trucks and trailers, 
this gate has a lifting capacity of 
2,000 pounds, For smoother oper 
ation and less maintenance Gar 
Wood Industries, Inc. uses only 
one double-acting cylinder which 
powers all operations—lifting, 
lowering, closing and opening. All 


these are controlled by one hy- 
draulic valve. At release of control 
lever—for faster operation a con- 
trol lever can be provided at each 
side of the truck—the platform 
stops and holds at any desired 
height. The valve also protects 
against raising and lowering when 
gate is overloaded. vvv 


Packing Material 
Approved by Air Force 


Compound 7402-70, manufac- 
tured by Linear, Inc., has been 
approved by the Air Force for con- 
formance to MIL-P-18017A. This 
specification established the re- 
quirements for packings used in 
aircraft hydraulic systems with 
MIL-0-5606 fluid at temperatures 
from —65 degrees F to +-275 de- 
grees F. vvv 


Hydraulic Servo 
Controls Model Position 


A servo controlled hydraulic 
cylinder accurately positions a 
test model in a preselected pro- 
gram of angles. By providing up 
to 40 attack angle changes during 
a 20 second run as compared to 


Continued on page 40 
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HYDRAULIC PRESSURE 


HIGH PRESSURE VALUES — 
AT LOW PRESSURE COSTS 


This patented RACINE PRESSURE BOOSTER builds pressures as 
high as 5000 psi. With it you can economically multiply the pres- 


sure from your low pressure pump as much as seven to one 


It allows you to use low pressure at low cost for many operating 
and closing actions, High pressures to 5000 psi, automatically cut 
in for final forming and holding operations, or curing cycles on your 


machine. 


Simple design, pressure lubricated, rugged parts and the use of ex- 
tremely high tensile materials make RACINE Pressure Boosters 
practically indestructible They last for years and years with little 


maintenance or repair. 


If you need pressures to 5000 psi, write us now. Learn how you 


BOOSTERS 


OTHER RACINE 
HYDRAULIC PRODUCTS 


Fe MODEL a 
Variable Volume 


Vane Type 
Hydraulic Pump 


4-WAY VALVE 


Twin Solenoid 
Pilot Operated 


FLUID MOTOR 


Vane Type 
50 to 3500 rpm 
Pressures to 1500 psi 


RESERVOIR 
With Control Panel 


Designed to your space 


can have “High Pressure Values at Low Pressure Costs,” ‘vinta , 
and circuit requirements 


RACINE HYDRAULICS & MACHINERY, INC. 
2074 Albert Street 
RACINE, WISCONSIN, U.S. A. 


March, 1956 





EAGLE 


Timers and Counters 


VITAL COMPONENTS IN MODERN AUTOMATION 


CYCL-FLEX RESET TIMER 


FLEXOPULSE REPEAT 
MULTIFLEX RESET TIMER CYCLE TIMER 


MULTIPULSE REPEAT MICROFLEX RESET COUNTER 
CYCLE TIMER 


Represented above are but a few of the complete line of popular EAGLE 
Industrial Timers and Counters. 


Models are available in a wide range of modifications to fit your particular 
application. Modern compact design and precise construction of these EAGLE 
components has won them an enviable coast-to-coast reputation for accuracy 
and long service-free life of operation. Write us about your needs. 


MAIL COUPON TODAY! 


“<<< ee eee eee ee ee ee eee ee eee 
EAGLE SIGNAL CORPORATION 

Industrial Division, Dept. AH-356 

MOLINE, ILLINOIS 


Please send free Automation Booklet “See What 
Timing Can Do For You.” 





NAME AND TITLE 





COMPANY 





ADDRESS 





city STATE 
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the previous one measurement per 
run, more efficient utilization of 
wind tunnel facilities is accom- 
plished. In actual operation the 
speed of the positioning control 
system is reduced to keep pace 
with the data recording equip- 
ment. The positioning of the pro- 
gram can be precisely controlled 


wal ON TRANSMITTER 


4 
TEST et 


Ko 


HYORAULC 


SERVO 
AMPLIFIER 
PUMP =_ 
SOURCE 
POWER 


POSITIONAL 
COMMAND 
SIGNAL 





PROGRAMMER 


| 


OTHER VARIABLES 
START TIME 
INTERLOCKS 











to permit preselection of angle of 
attack data points. 

The servo valve used in this 
system is available in capacities 
for stroking large hydraulic cyl- 
inders at speeds of less than one 
second full stroke. An operating 
force up to 100 pounds shears for- 
eign particles which may tend to 
impair valve spool operation. 

The schematic diagram shows 
components and arrangements 
used in sector positioning control 
system developed by CDC Control 
Services, Inc. vvyv 


Having Trouble 
Getting Your 
Patents Issued 


. Here’s why! 

According to the New York 
Patent Law Association the size 
of the patent examining staff has 
not kept pace with the increased 
number of patent applications 
filed. Congress has appropriated 
additional funds for new patent 

Continued on page 44 
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s_ NEW Webster 
Flow Divider 


Ps 
THE MOST ECONOMICAL ANSWER 
FOR POWER STEERING 


and other dual applications 


WEBSTER’S NEW FLOW DIVIDER is a specially 
developed flow control valve specifically designed to 
provide the utmost economy in power steering and 
other applications where two separate hydraulic 
power circuits are to be served. It has been used with 
great success on agricultural equipment, road-build- 
ing machinery, materials-handling equipment, and 
for many other purposes. Its advantages include: 
Greatest Economy + Use of the Flow Divider elim- 
inates any necessity for a second hydraulic pump and 
driving medium —cuts equipment and installation costs 
substantially. 
Less Hydraulic Piping - Use of the Flow Divider 
TANDEM PUMP simplifies and reduces the amount of hydraulic piping 
required, since it eliminates the inlet piping which would 
COMBINATIONS sont for a separate pump, veel it awd be installed 
J —_ close to the secondary demand. 
, T Flexibility - The Flow Divider can be installed re- 
motely from the pump, thus providing greater flexibil- 
= ity in the design of hydraulic circuits. 
=" ® Compactness + The small size (2”x 3"x 5!5") of the 
a i all Flow Divider eliminates installation problems. 
sna tea martin. mg <n as In most applications the Flow Divider is adjusted 
Tandem Pump Combinations provide to provide constant flow to the secondary system. 
an economical, completely dependable For example, in power steering applications 24 gpm 
answer. Rated at 1000 psi and 1750 are constantly diverted to the steering circuit. How- 
aie these nee eon wg ay see ever, Flow Dividers can also be adjusted to allot 
pried Rees. ro fi my tno The pee 4 pump capacity proportionately between primary and 
pump has a capacity range from 1.0 secondary circuits. 
to 4.0 gpm. The Flow Divider has a capacity of up to 20 gpm 
at 2000 psi. A built-in damping device prevents 
noise, eliminates “hunting” effect. It can be 


provided with a built-in relief valve, if desired. 








() Please send us complete information 
on Webster Flow Divider 
Oll HYDRAULICS DIVISION (] Please send us complete information 


on Tandem Pump Combinations 


W : B s T & R : [{) Please send catalog on complete Webster line 


Nome 


ELECTRIC = ™ 


Cc ad 7 


RACINE - WISCONSIN Stree 


City, Zone & State 
Se? : 


MANUFACTURERS OF A COMPLETE LINE OF OIL HYDRAULIC PUMPS FROM 1/5 TO 30 GPM CAPACITY 
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SPENDING 


SAVE 


Specify 


MONEY WHILE 


IT! 


HYDRO-LINE 


AIR & HYDRAULIC 


CYLINDERS 


SAVE SPACE... 
SPEED PRODUCTION... 


Meet all JIC Standards. 


SERIES R—Air or Low Pressure 
Hydraulic Heavy Duty Cylinder 


TYPICAL APPLICATIONS 


Clamping Fixtures 
Loading & Unload- 

ing Devices 
Counter Balance 
Welding Machines 
Air Clutches 





Bulletin Available 
at Later Date 


SAVE DOWNTIME... 
Compact design of HYDRO-LINE Cylinders with exclusive quick-change rod 
cartridge permits immediate replacement of rod seal, double lip rod wiper 








and rod bushing without removing or dismantling the main cylinder 
assembly. Other of HYDRO-LINE'’S exclusive combination of features 
includes: all-steel end caps, one-piece piston retained by prevailing 
torque-type lock-nut, hard chrome plated piston rods, wrench-flats, heavy 
cushion adjusting needle valve interchangeable with ball check valve. 


WHEN YOU DESIGN . . . REMEMBER HYDRO-LINE! 


SERIES J—High Pressure Hydraulic 
Extra Heavy Duty Cylinder 


TYPICAL APPLICATIONS 


Feed Cylinders 
Slide Cylinders 
Die Casting Shot 
Cylinders 
Drilling & Tapping 
Machines 


Request 
Bulletin 53 





C 





SERIES S—Air or Low Pressure 
Hydraulic Extra Heavy Duty Auto- 
mation Cylinder 

TYPICAL APPLICATIONS 
Automation Equip- 


Clamping Fixtures 
Welding Machines 


ment 
loading & Unload- 
ing Devices 















Request 
Bulletin 55 








SERIES N—High Pressure Hydravu- 
lic Heavy Duty Cylinder 
TYPICAL APPLICATIONS 


Feed Cylinders 
» Welding Machines 
Die Casting 
Machines 
* General Machine 
Tools 
~ 
Request 
Bulletin 56 


<_ 





* Hydraulic and Air Cylinders © Dispensing Cylinders @ Single Acting Cylinders © Adjustable 


NAME 





Representatives in all Principal 
Cities. Write for the name of the 
Hydro-Line Rep in your locolity 





FIRM 





ADDRESS 


Line city 





Stroke Cylinders ¢ Intensifiers 


YOUR SAVINGS BEGIN HERE! 


Please send bulletin 


Remember HYDRO-LINE when you design 


Aid? 
Ayssr HYDRO-LINE MANUFACTURING CO. 


5605 PIKE ROAD - 








ROCKFORD, ILLINOIS 
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The ENGINEER’S Corner 


In these days of automatic highspeed pro 
duction, careful selection of each machin 
ery component is of vital importance. This 
is particularly true in the choice of hy 
draulic or air cylinders. Failure of a cyl 
inder to function at peak capacity not only 
means “downtime” of the machine itself 
but in most cases of an entire line. The 
quality of the product, the pressure rating 
and the ease of installation and simplifica 
tion of maintenance are all factors to be 
considered in purchasing cylinders. Many 
cylinder manufacturers provide both square 
and round type cylinders in a wide varia 
tion of bore sizes for varying pressure 
ranges. Careful investigation of cylinder 
sources almost always results in a standard 
cylinder to meet the exact design require 
ments of the machinery involved 
Important checkpoints in selection of a 
cylinder include: a precision cylinder 
barrel bore ... the end caps and mountings 
should be of solid steel to prevent break 
age ... the ports should be of adequate 
size and unobstructed for unrestricted 
flow . . . cushion adjustment and bal! re 
tainer should be accessible for easy mainte 
nance. Interchangeability of cushion ad 
justment and cushion ball check is a desir 
able feature to look for . . . Cushion for 
most applications should be approximately 
1” long with all mating parts machined to 
extremely close tolerances and provide for 
perfect alignment. 
Pistons depending upon the application 
may consist of piston rings or a type of 
flared lip seal . . . piston rods for long life 
and resistance to scoring should be heat 
treated, stress relieved, ground, polished 
and hard chrome plated. . . 
A recent development in cylinder design 
is a removable cartridge gland which per 
mits removal of the entire cartridge with 
out dismantling of the cylinder. This is a 
particularly desirable feature to look for 
. rod ends should be turned down past 
wrench flats to facilitate removal and re 
placement of cartridges without damaging 
lip of the seal. 
As Chief Engineer for a leading manufa 
turer of air and hydraulic cylinders, a 
great deal of my own time is spent in re 
search and development work. Although 
we have always maintained highest quality 
control standards within our plant we know 
that building the best today, may not 
mean we will be ahead of the field to- 
morrow. Thus, we constantly strive to add 
new features to make our product better to 
uphold the reputations of the customers 
we serve ... who in turn must also keep 
ahead of obsolescence and competition. 














ya 


~ 


Qoaygh A Bre 


Hydro-Line Manufacturing Co. 
Chief Engineer 
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"BIG STOPPER’ 


World’s largest Dynamometer 
protected by World’s Greatest 
Lubrication Knowledge ! 


When a giant bomber lands at 200 miles an hour 
when a speeding train must make a quick stop when 
a high-balling truck has to cut speed suddenly —life and 
property hang on just a thin layer of brake lining. To 
learn how to make brakes Sater and more durable is the 
purpose of the 


Big Stopper’’—largest dynamometer of 


its kind in the world. 


The “Big Stopper” is 48 ft. long, 10 ft. high, weighs 
over 200 
Manville 


tons. It was designed and built by Johns- 


is NOW in Operation at their research center in 


Manville, New Jersey. Here’s how it works: 


One of two motors—500-hp or 350-hp—drives a fly- 
wheel unit which can be weighted with up to 27 tons of 
metal discs (left) to produce varying brake loads. Brakes 
to be tested are mounted on a stand (right) which can be 
shifted to either a high speed or low speed shaft. Elec- 
tronic controls apply the brake and automatically record 
other vital data 


pressures, speeds, temperatures and 


necessary to evaluate the brake material. 


This complicated, costly machine is protected 100% by 
a program of Socony Mobil Correct Lubrication. Famous 
Mobil lubricants guard gears against extreme pressures 
and shock loads. Mobil hydraulic oils assure precise, 
trouble-free operation of the hydraulic system. Other 
Mobil oils and greases protect motors and all other 
moving parts. 

You can give your machines this same unsurpassed 
lubrication protection. Why not see how it can improve 


your production—cut your costs? 


Double helical gear reduction unit built by Philadelphia Gear Works, Inc. 





SOCONY MOBIL (vce Ybuiior 


FIRST STEP IN CUTTING COSTS 


SOCONY MOBIL OIL CO., INC., and Afhlates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP. 
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examiners, but with existing de- 
mands for engineers and scientists 
in industry it has been impossible 
to obtain enough candidates hav- 
ing the necessary qualifications. 
The Association points out that 
the patent examiner holds a key 
position in the advancement of 
technology and steps have been 
taken to increase the examining 
staff. 

Engineers and scientists hold- 
ing a college degree in engineering 
or applied science, or a degree 
with a major in chemistry or phy- 
sics or with certain combined 
credits are eligible for appoint 
ment as patent examiners, without 
examination, upon application to 
the Commissioner of Patents in 
Washington. vv" 


THIS EMBLEM IDENTIFIES Recent Publications 
EXTRA DEPENDABLE 1955 Collected Technical 


Papers. Published by the Ameri- 

INDUSTRIAL MACHINERY can Society of Tool Engineers, De- 
troit. 347 pp- Leatherette bound 
Price $5.00. 


‘he re er : i is mang 
The red power spot on industrial This volume covers all of the pa- 


machinery means “Powered by pers and panel discussions pre- 
; . * : sented at the 23rd annual conven- 
Electro Dynamic.” Such machinery ‘i gh 

—_ y tion of the ASTE in Los Angeles. 
relies with confidence on the extra Subjects discussed by the panels 
are: Prenaring engineers - man- 
dependability of Electro Dynamic are: Preparing engineers for man 
; ‘ ufacturing responsibilities; Plastic 
motors, the prov en industrial motors tooling for production; Coordina- 
tion of manufacturing manage- 
; ment; and Quality control through 
GEAR-ED-MOTORS extra dependable operation. seallstic televences. vvY 


which give industrial equipment 


Future Events 
March 14-16: 1956 Aviation 


Division Conference of the Ameri- 
can Society of Mechanical Engi- 


neers. Beverly-Hilton Hotel, Los 

Angeles, California. 
= Be : March 18-21: Spring Meet- 
SELECTRON — ca ’ ing, American Society of Mechan- 
VARIABLE-CONTROLS SELECTROL ical Engineers. Multnomah Hotel, 

VARIABLE-CONTROLS Portland, Oregon. 

NEW... (is::... GD March 19-21: Society of Auto- 
‘ motive Engineers. National Pro- 


Write for ; 
eS. i Lon Cc ef ce © oe duction Meeting and Forum. Hotel 
oat 


and literature 
Statler, Cleveland, Ohio. 


new E.D. motors 


and drives L 3 xtra 
YAAMIC March 19-23: 1956 ASTE In- 


Electro Dynamic division of 


General Dynamics Corporation ° : o.° ° 
Sevennn, few Somey ependable mofors dustrial Exposition. International 
Continued on page 46 
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The first 
comprehensive 
filtration guide ever 
edited specifically 
for designers. 


Where are filters used? Why are filters used? How do filtration, flow rate, contamination to be removed, 
filters save money? Now for the first time Purolator’s — viscosity of fluid, plus a complete glossary of terms 
new “Filtration Manual for Designers” has all the that apply to filtration. Printing of this manual is 
answers gathered together in one place. limited so please send in coupon for your copy today. 


Some typical section headings 
space requirements PUROLATOR PRODUCTS, INC. 
filter costs Dept. D8-326, Rahway, N. J. 
selection of type of element Please send my copy of your “Filtration Manual for Designers.” 
deciding flow capacity needed I'm enclosing 25¢ for postage and handling. 
economics of filtration NAME 
, ic 1) « ots > » ore are ¢ > 
how Micronic® and metal edge filters are made company 


“Filtration Manual for Designers” spells out applica- STREET 
tion considerations in detail including degree of city 
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Ea, 
Packings may look alike, but 
You Can Save with 


PAGE PACKINGS 


You can really save with Page Packings 

. in many ways... for with Page Pack- 
ings you get more than just full, honest value 
in well-made packings. You get the willing 
helpfulness and sincere interest of qualified 
packing engineers . . . backed up by a large, 
dependable Company with packing know- 
how accumulated in 87 years of experience. 

You can save time and trouble when you 
specify Page Packings, for you can depend 
on uniformity and just the packing qualities 
you need for your specific applications. And 
more than likely you can save plenty of 
money, too, for Page service and suggestions 
often help cut basic manufacturing costs, as 
well as packing costs. 

Page offers you a complete line of leather 
packings made from various leathers, with 
various treatments, and with special impreg- 
nations for particular applications . . . and 
a complete line of standard synthetic pack- 
ings ... U’s, V’s, Cups, Flanges and O-Rings. 
It will pay you to always consider Page. . 
for in the long run Page Packings will save 
you money. 


Write for Page Packing Catalog Sheets. 
Let Page quote on your requirements, or 


help you with your packing problem. 


PAGE BELTING COMPANY 


Established 1868 
Concord, New Hampshire 


It will pay you to specify 


IPAGIE PACKINGS 


Engineered to do a better job 
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Illinois. 





Amphitheatre, Chicago, 
“Tooling for Tomorrow” will be 
the theme of the exposition, which 
will be held in conjunction with 
the Society’s 24th annual conven- 
tion. 


April 10-12: 12th Annual 
Meeting of the Metal Powder As- 
sociation and the 1956 Metal Pow- 
der Show. Hotel Cleveland, Cleve- 


land, Ohio. 
April 30-May 4: SAE Air- 


craft Committee Meetings, Conrad 
Hilton Hotel, Chicago, Illinois. 
April 30-Committee A-3, Aircraft 
Fittings and Flexible Hose As- 
semblies; May 1—Subcommittee 
A-6C, Hydraulic Pumps, Motors & 
Air Compressors; May 2, 3 & 4 
Committee A-6, Aircraft Hydrau- 
lic and Pneumatic Equipment. 


May 9-11: Fourth Welding 
Show, sponsored by the American 
Welding Society. Memorial Audi- 
torium, Buffalo, New York. Weld- 
ing Committee of Atomic Energy 
Commission will co-sponsor some 
of the 21 technical sessions. 


May 14-17: First Design En- 
gineering Show. Convention Hall, 
Philadelphia, Pa. Machine Design 
Division of ASME will sponsor 
design engineering conference to 
coincide with exposition. 


May 27-31: 1956 Spring Meet- 
ing, National Fluid Power Asso- 
ciation. The White 
Sulphur Springs, West Virginia. 

June 5-8: The Material Han- 
dling Institute’s Exposition of 
1956. Public Auditorium, Cleve- 
land, Ohio. 


Greenbrier, 


September 17-21: The In- 
strument Society of America, the 
llth Annual Instrument-Automa- 
tion Conference and Exhibit. New 
York Coliseum, New York. 


October 18-19: 12th National 
Conference on Industrial Hydrau- 
lics. Sherman Hotel, Chicago, IIli- 
nois. Conference Secretary is Ray- 


mond D. Meade. 


October 30-November I: 
1956 Fall Meeting, National Fluid 
Power Association. Hotel Cleve- 
land, Cleveland, Ohio. vvv 
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FOR YOUR 


FLOW CONTROL 


° Ae - requirements 


between 0.5 and 20 GPM 
it's a WATERMAN 

_\ Full Range Adjustable 

\ Regulator Model 1407-4 


ulfag 


COMPACT eee 
RELIABLE 
RUGGED 


Minimum to maximum flow adjustment obtained by 180° handle 
rotation. 


Flow rate changes easily accomplished under any conditions of 


pressure or back pressure. 
LOOK TO 


WATERMAN 

FOR THE ANSWER 
TO YOUR FLOW 
CONTROL 
REQUIREMENTS 


Adjustable handle tension eliminates need for wrenches and 
locking levers for changes in flow setting. 


Ideally suited for installations requiring frequent changes in 
operating speeds or throttling control during the machine cycle. 


Choice of control—either right or left rotation of control handle. 
Multiple control—with right and left hand rotation operator 
can control two operations simultaneously. 


Aluminum bodies housing steel working parts provide light Write for latest 
weight units for easy handling and installation. illustrated bulletin A 


ENGINEERING COMPANY 


725 CUSTER AVENUE - EVANSTON, ILLINOIS 
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. « . These Johns-Manville Custom-Moulded 
Packing cups increase piston efficiency 
... Save space... save power... serve longer 














esc mm 


TYPE A . The Type “A” J-M Moulded 
Packing Cup is the “standard” for use on 
the pistons of pumps and on various 
hydraulic and pneumatic mechanisms. The 
lip forms a tight seal under discharge 
pressure, but relaxes on the reverse stroke, 
reducing friction and conserving power 


TYPES . This type of cup is essentially 
the same as Type A, except that the leading 
edge of the lip is square instead of beveled 
Thisconstruction provides greater strength 
where the lip may be exposed to distortion 
or excessive wear due to openings in 
cylinder walls 











Johns-Manville Moulded Packing 
Cups can help you improve piston 
designs. They provide a highly effi- 
cient seal... improve equipment per- 
formance . lower operating and 
maintenance costs. These custom- 
made packings are extensively used 
on all types of slow moving pistons 
and rams operating under high or 
low pressures and temperatures. 


Johns-Manville Moulded Packing 
Cups may be used on practically all 
air or hydraulic-operated cylinders. 
For instance, those which are in such 
equipment as reciprocating pumps, 
hydraulic jacks and presses, pneu- 
matic chucks, governors, lift trucks, 
grease guns, valves, drilling and bor- 
ing machinery . . . or on any other 


equipment where efficient piston de- 
sign is essential. 

You have your choice of a number 
of styles and compositions of these 
precision-moulded cups to meet tem- 
peratures and pressures encountered 
in hydraulically operated equipment. 
Types “A” and “B,” shown here, are 
most widely used on inside-packed 
pistons with the outside edge or lip 
contacting the cylinder wall or liner. 
Other types are available, however, 
for other services. 

If you would like more information 
on these or other types of Johns-Man- 
ville Custom-Made Piston Packings, 
get in touch with your Johns-Manville 
Packings Distributor, or write Johns- 
Manville, Box 60, New York 16,N. Y. 


Johns-Manville PACKINGS & GASKETS 


M 


—$——e * ouvucre 
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New Product 





Components, tools and equipment for fluid 
power systems. For more information fill 
in and mail post card bound in this issue. 





HEAVY DUTY CYLINDERS 
. « « for 2000 psi 


Construction: JIC cylinder has 
heavy walled seamless steel tubing. 
micro-honed for minimum friction; 
and rolled steel heads recessed to 
confine the tube, prevent breathing, 
and provide additional protection 
against leakage under the most se- 
vere usage. Piston rods are hard- 
chrome plated and turned, ground, 


SOLENOID VALVE 
. » « for 600 cycles per min. 


Designation: Double-solenoid 
Speed King 


Construction: Built to JIC Stand- 
ards double solenoid, pilot operated, 
{-way valve is fully enclosed and is 
moisture and dust proof. Pilot plun- 
gers and valve stem are the only 
moving parts and there are no 
springs in the main valve. Unit re- 
quires only momentary electrical 
contact. Normal service life is esti- 
mated to be in excess of 20 million 
cycles 

Specifications: Valves are availa- 
ble in “4, %, %, %/, and 1-inch 
pipe sizes with foot or sub-base 


BOOSTER 
. «+ for pressure testing 


Designation: Airhydropump 


Features: Unit gives pressures up 
to 10,000 psi from 100-psi air line. 
Booster has no metal-to-metal mov- 
ing parts, and can be used with 
either oil or water. Air-reducing 
and control valve permits any re- 
quired hydraulic pressure to be pro- 
duced but not exceeded. On a closed 
circuit the pump maintains the 


and polished. The multiple-lip, self- 
compensating rod gland packing 
provides excellent pressure sensi- 
tivity and long life. This packing is 
contained in a removable cartridge 
which facilitates replacement with- 
out disassembling the cylinder. Cyl 
inders are available in bore sizes 
from 114 to 8 inches 


Ortman-Miller Machine Co. 
H d, indi 
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mounting. Pressure ranges are 35- 
200 psi air, and 35-125 psi oil for 
valve with internal pilot supply; 
0-250 psi air and oil valves with 
external pilot supply; and 50-125 
psi water for valves with internal 
pilot supply. 
Features: Stainless steel main 
valve stem floats on stationary 
O-rings to minimize wear and fric- 
tion. Repacking «can be accom- 
plished without disturbing piping 
Pilots and sub-base mounted valve 
body can also be replaced without 
removing piping, thus reducing 
maintenance downtime 

Valvair Corp. 

Akron, Ohio 
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pressure for an indefinite period 
without consuming additional air. 
Application: Unit is especially 
recommended for pressure testing 
Low price and compactness make it 
practical to have an individual 
booster at each test point giving a 
wide range of simultaneous pres- 


sures. 
Davies Brothers 
New York, N. Y. 
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When You Need A Filter— 
Get The Advantages Of 
Marvel SYNCLINAL Design 


it’s BALANCED 
For Top Performance! 





SUMP TYPE (Cutaway) ENTIRE 


~ 


) 


} 


4 
C 


REPLACEMENT COSTS —— 


For All Hydraulic and Other 


In the selection of a filter to obtain maximum efficiency and quality, 
the most important point to consider is a specific type filter that 
will offer greatest ACTIVE filtering area with ample storage capac- 
ity for filtered out particles, rather than total filtering area alone. 
Over 650 Original Equipment Manufacturers install Marvel Synclinal 
Filters as Standard Equipment because they are designed to give 
this all-important balance for greatest efficiency in filtration of 
liquids in all hydraulic and other low pressure circulating systems. 
Flow of liquids is mantained at a constant, steady rate of speed 
produced by the pump which brings about the desired effect of 


LINE TYPE (Cutaway) 


Low Pressure Liquid Systems 


a gentle, evenly distributed accumulation of filtered out particles 
against the entire filtering surface with less restriction of flow. 
Result—longer periods of productive operation at minimum main- 
tenance down-time. If this important balance is lacking due to 
efforts to cram too much filtering mesh for the sake of total rather 
than active area, filters soon become clogged causing pressure 
build-up, turbulent flow and in general decreases the efficiency 
of operating equipment. Depend on Marvel Synclinal Filters For 
All Your Filtration Requirements. 


IMMEDIATE DELIVERY! EASY MAINTENANCE 

As in the past, Marvel continues Both sump and line types may be disassembled, cleaned 
to offer Immediate Delivery and reassembled by any workman in a matter of minutes. 

Line type operates in any position and may be serviced 

without disturbing pipe connections 


FILTERS FOR FIRE-RESISTANT 
HYDRAULIC FLUIDS 


Marvels most recent development is a filter for the 
efficient filtration of all types of fire-resistant hydraulic 
fluids 


WATER FILTERS 


Both sump and line type filters have been adapted for 
use in all water filtering applications. No changes have 
been made in the basic, balanced synclinal design. 


A SIZE FOR EVERY NEED 
Available for sump or line installation in capacities from 
5 to 100 G.P.M. Greater capacities may be obtained by 
multiple installation (as described in catalog). Choice 
of mone! mesh sizes range from coarse 30 to fine 200 


Visit Our Booth 


INDUSTRIAL EXPOSITION 


INTERNATIONAL 
AMPHITHEATRE 


rere. ”- - Te 


CHICAGO MARCH 19-23, 1956 





MARVEL ENGINEERING CO. 


7227 N. Hamlin Ave., Chicago 45, Ill. 


, Without obligation, please send me complete data on Marvel Synclinal Filters, as indicated: 
CZ Catalog #107—For Hydraulic Oils, Coolants and Lubricants 


Cotelegs Catalog #30I—For WATER 


PHONE: Juniper 8-6023 


AH-3 


contelaing ‘ . Catalog #200—For Fire-Resistant hydraulic fluids. 


complete data 

available on ‘ 
request : Name 

Title 


Company 
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Address 
City 


State 
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CHOOSE BLACKHAWK 


for your product 


Electric Power-Packer 


Here’s the dependable answer for electri- head. Only four mounting holes. Port is 
cally-operated hydraulic control of imple- 4" N.P.T. for use with Blackhawk equip- 


ments and attachments Uses a 6-volt ment hose. 


standard automotive starter-motor for power. SPECIFICATIONS 
Speed—Lifts the load three times faster MODEL P.247 


than hand-operated pumps. Normal Operating 
= Pressure (P.S.1.) 5000 2500 
Remarkable Efficiency means low battery : ——— . 
+r ' Maximum Intermittent 
drain Tests show ordinary 6-volt auto Sencsere (0.5.1.1 10,000 5000 
battery (without rest or charging) still Reservoir Capacity _ 
operating after 150 average lifts. (Closed Reservoir) 105 cv. in. | 105 cu. in. 











— P Reservoir Capacity 
Positive Displacement means no slippage (Vented Reservoir) 166 cu. in. 


under varying temperature and load con- For use with 6 volt D. C. Systems 
ditions. 

Control is simple, precise! It lifts and 

lowers at any desired speed — and holds , , 

the load, too, watts Weight $8 lbs. 8 oz 

(Electric pump-head is available as separ- 
ate unit for converting P-60 and P-63 Pow- 
er-Packers from hand-operation to electrical 
operation in the field. It's easy because 
Simple Installation —It is a complete pack- reservoirs of hand-operated and electrically 
age — pump, reservoir, valve and electric operated units are identical.) 


Quiet, Smooth Operation— no peak loads 
on the battery —thanks to the balanced 
4-piston wobble-plate pump. 


B 6 


Hand-Operated Power-Packer Hand-Operated Power-Packer, Jr. Power-Driven Power-Packer 
(Double-Acting) (Single-Acting) Pump, valve and reservoir are in one 


. . Y ackage eliminating expensive piping 
Specified as “standard” by hundreds of | The low cost of this refined, compact nd installation problems. The pump 
equipment manuf rs. No other hand- pump series permits hydraulics on a has the same characteristics found in the 


{ 


rated pump equals its sales records, broadened range of equipment. popular P-104 Pump (opposite page). 


SPECIFICATIONS SPECIFICATIONS SPECIFICATIONS 
MODEL | P-60 MODEL | P-146 | P-147 |P-148 MODEL | P.219 | P-220 


| 
- 
Maximum Pressure | . Maximum Oper- | Capacity of G.P.M. i= 
(P.S.1.) ating Pressure ot 900 rpm j 1.375 = 1.375 
Displacement per (P.S.1.) _}_6000 __|_ 5000 2500 Maximum intermittend 
stroke (Cu. In.) J | . Displacement Pressure (P.S.1.) 4000 4000 
ee ea per Stroke | .15033 | .19635 |.37122 = Normal Operating “vi 
Pump Pistons h f Diameter of i —— se Pressure (P.S.1.) 2500 2500 
- - Pump Piston 7/16" yy," }11/16"" Recommend Speed 
114 cu. in. | 114 cu. ine = - “= a -— “= Range (rpm) 600-120 600-1200 
Reservoir closed closed Handle Effort at oo . 
Capacity (Cu 231 cu. in. | 231 cu. in. Moximum Pressure | 57 Ibs. | 61 Ibs 58 Ibs. Reservoir Capacity 7 
, | ——— —+——- — (closed) 1 goal. V2 gal. 
Reservoir 


vented vented - ‘ 
Capacity 53 cu. in. when closed Reservoir Capacity 2 gal. 1 gal. 
Has 4" N.P.T. Port. —_—— : scoot inal 
without reservoir for in- Weight 14 lbs. 7 oz. Has %” N.P.T. nT — _ 
port bushed to 4" N.P.T. YN port t : 























See Sweet's Product Design File ae 


YOU ARE INVITED TO WRITE FOR FULL FACTS — mentioning Blackhawk components in which 
you are specifically interested. Engineering counsel willingly furnished—in confidence. Blackhawk 
Mfg. Co., Hydraulic Control Division, Dept. H-5236, Milwaukee 1, Wis 
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HYDRAULIC CONTROLS 


Scores of critical designers and buyers recognize that Blackhawk hydraulics 
create exclusive advantages for the engineering, manufacturing, sale and service 
of their products. Blackhawk has specialized in this field for over 25 years. 





VALVES 


15 H.P. 6-PISTON WOBBLE- 4 
PLATE POWER-DRIVEN PUMP [|e “VALVBANK” POSITIVE-SEALING 


CONTROL SYSTEM 
The V-68 valve is an open-center, 
displacement makes a wide range of pressures and speeds series-type precision-control valve Hy- 
practica livers 3 G.P.M. at 1350 R.P.M. and 6000 * draulically balanced, it handles up to 
6000 P. S. I. working pressures with 
finger-tip actuation. Flow capacity up 
to 6 G.P.M. “Valvbanks” can be built 
; & up in any combination of single and 
Speed R.P.M. G.P.M. Pressure H.P. s © double-acting control units and in- 


clude a relief valve. It is spring- 
= ~ Sa neal = returned to the neutral “hold” posi- 
1750 3.9 | _ 6000 PSI. FS ‘ tion, providing “deadman control.” 


Weight — 40 ibs. ‘: All ports are 2” standard pipe thread. 


This rr mp — No. P-237 —offers over-all effi- 
ciencies above 90 with no premium in price. Positive 


P.S th only 11.65 H.P. input. Following are charac- 
teristics at maximum recommended speed and pressure for 
intert 

















; SELECTOR -TYPE CONTROL VALVE 

5 H.P. TWIN~PISTON The V-66 precision control valve is 

POWER-DRIVEN PUMP . @ for use up to 4000 P.S.I. and 2.5 

~ a |g G.P.M. Available in “bank” style like 
‘The positive-displacement P-104 pump ; ; the V-28. Compact. Normally recom- 


“) is famous for the amazing pertorm- : 
} ance it achieves with its low-cost ' mended for use with the P-104 power- 


: design. Practical for pressures up to & driven pump. Handle remains in se- 


"] 4000 P.S.1. in intermittent operation. i ee co ; : 
At 900 R.P.M. it delivers 1.375 ; — tae manually returned, 
G.P.M. at 4000 P.S.I. with 5 H.P. | as % N.P.T. ports. 


input. 
a aasaiieal by SINGLE-ACTING POSITIVE CONTROL 
— a a VALVE 


f 
Ca . 

An open-center, spring-returned, sin- 

gie-acting control valve. Simple con- 

struction—low cost—rugged. The V-15 

ng includes a cushioned lowering device 

which also allows connection of valves 

in series for multiple ram control. For 

light return loads, the V-16 affords 

less restriction in returning oil, but 

can be used in the control of only one 

ram — handling up to 2.5 G.P.M. 

maximum flow and 4000 P.S.I. oper- 

ating pressure. All ports are % N.P.T. 

bushed to “%"’ N.P.T. for use in sys 


CYLINDERS poe - og ee volume. Weight 


AUXILIARY VALVES 
Blackhawk offers a long line ot : > Blackhawk Valves are also available 
standardized hydraulic cylinders. for remote release and relief purposes, 
Exclusive, leakproof designs. adjustable throttling, manual shut-off 


Special single or double-acting and safety pressure-release 
cylinders are produced on quantity wi 


orders. & 


luding shaft) 


BLACKHAWK 
HYDRAULIC 
EQUIPPED 


An Emblem 
Representing 
Dependability 
Throughout 

Industry 
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Industrial 

Hydraulic 

Equipment 
for PEAK PERFORMANCE ADEL Hydraulic 


Valves and Pumps are setting new and ever higher 
standards for precision in manufacturing and efficient 
performance in operation. Following are but a few of the 
wide variety of models to meet all operating conditions. 


Yew Products 7 








SS 


4-way valves with spring-centered, spring-offset, 
and 1, 2, or 3 position detent action. 1500 psi. 
Flows to 28 gpm 


For 1000 psi service with rated capacities at 
1800 rpm of from 1.5 to 46.8 gpm. 





Compensated type maintains constant flow over 
wide differential pressure range. No drain line 
required. 1500 psi. 


Relief, Sequence and Unloading valves. 
Direct or remote operation, 50 to 1500 psi 
range 





2 or 3 position detent. With or without dog 
or lever. Can be used as 4-way valve in small 
circuits. 1000 psi 


Valves allow free flow in one direction only. 
Many variations ovailable. 3000 psi. 
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For complete engi 
neering specifications 
ar counse Addreas 
A L PRECISION 
Propucts Divisi 
Or GENERAL M ALS 
CORPORATION 107 
Van Owen Stre 
Burbank, Californis 


4 


Manufacturers of Industrial Hydraulic Valves and Pumps 


DISTRIBUTORS: AIR-DRAULIC EQUIPMENT CO., HOUSTON, TEX. * AIR & HYDRAULIC ENGI- 
NEERING CO., NEW HAVEN, CONN. * RUSS CHAMBERLIN COMPANY, PORTLAND 14, ORE. 
J. BOYD COATES, GLENSIDE, PA. * CORBY SUPPLY COMPANY, ST. LOUIS, MO. * FRANK T. 
DONNELLY COMPANY, PITTSBURGH 38, PA. « HASKEL ENGINEERING & SUPPLY CO., GLENDALE 
4, CALIF. * HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO 7, CALIF. * AIR-DRAULICS 
COMPANY, PHOENIX, ARIZ. * INDUSTRIAL AIR & HYDRAULIC EQUIP. CO., DETROIT 15, MICH. 
LINCOLN SUPPLY COMPANY, PROVIDENCE, R. I. * L. H. MONSEES, INDEPENDENCE, MO. * THE 
NEFF ENGINEERING CO., FORT WAYNE 3, IND. * POWER DRIVES, INCORPORATED, BUFFALO, 
N. Y¥. * SCOTT EQUIPMENT & ENGINEERING CO., DAYTON 10, OHIO + ROBERT TAYLOR & SONS, 
SALT LAKE CITY 10, UTAH * WYATT SALES COMPANY, CLEVELAND 15, OHIO 
TRI-STATE SUPPLY COMPANY, BROOKLYN 33, N. Y. 
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TOTALLY ENCLOSED MOTOR 
» ++ mew compact design 

Designation: Type H 

Design: Motors are totally enclosed 


non-ventilated and totally enclosed 
fan cooled conforming to recent 


NEMA Standards for more compact 
design. Complete housing and end- 
brackets are of solid cast iron 
Specifications: Morors are now 
in production on 182, 184, 213, and 
215 frames. Larger sizes will soon 
be available. Motors to previous 
NEMA design frames 203 through 
505 remain in production 
Electro Dynamic Div. 


General Dynamics Corp. 
Bayonne, N. J. 
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FLOWMETERS 

. . - with increased visibility 
Designation: 1700 Series Flow- 
rator Meter 


H . 
Design: One basic frame can be 
made into an enclosed or pressure- 
sealed meter with a quick change 





of covers. Enclosed meter is made 
of stainless steel. New built-in panel 
mounting fittings allow flowmeters 
to be mounted quickly and easily on 
a panel without attaching special 
mounting fixtures 
Construction: Improved packing 
assembly is available in either Neo- 
prene or a hat-type Teflon glass-to- 
Continued on page 56 
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Out of [| [2C Design... 
|[2C Performance 


Practical performance . . . because IPC packings will be designed to fit 
your application 

This performance can be your case story when you call IPC; first to 
analyze your problem and second to manufacture the correct packings to 
solve it. IPC analysis includes a complete study of packings function — 
fluids involved — temperature — pressure, etc. If needed, a special com- 
pound will be developed to suit exactly the conditions which the packing 
must withstand. 

Specially developed packings leathers and treatments or custom syn- 
thetic rubber compounds are available to fill your packings need. The 
name IPC insures performance. Write IPC today. 


INTERNATIONAL 
PACKINGS 
CORPORATION 


Bristol, New Hampshire 


Branch Offices: Chicago, Dallas, Detroit, Kansas City, New York, Philadelphia, San Francisco, St. Louis. 
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BONDED BY IPC 


8 9.8 
Double Lip Wipe Stra 
with 


nded Washer Sea eo Case Sea 
Lip t grt Lip 


x wey 


ded Case Seai 
p Wiper 


_» 


sher Sea 
Straight Lip 
th Garter Spring 


¥ 


Garter So é 


Wa 





---ideal for severe hydraulic service! 


In standard tubular stock, as in special cylinders and other made- 
to-order components, the Shenango centrifugal casting process 
makes a world of difference. Centrifugal action forces impurities 
out of the molten metal, prevents inclusions and porosity, and as- 
sures a more uniform, pressure-dense grain! Thus the metal is 
stronger, more wear resistant, and machines to a superior finish. 

Shenango tubular stock in both bronze and high strength Mee- 
hanite Metal is made in a complete range of I.D. and O.D. sizes 
and in lengths up to 20 feet, depending on diameter, to minimize 
cut-off waste. 

For detailed bulletins or sales-engineering service write to 
Shenango-Penn Mold Company, Centrifugal Castings Division, 
Dover, Ohio. 


CENTRIFUGAL 
CASTINGS 


COPPER, TIN, LEAD, ZINC BRONZES 
MONEL METAL + WNI-RESIST + MEEHANITE’ METAL + ALLOY IRONS 
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ALUMINUM AND MANGANESE BRONZES 


/ continued 


metal seal with Neoprene compres- 
sion rings. Stuffing box adjustment 
has slotted bolts allowing for screw 
driver as well as wrench adjust- 
ment. Square, one-piece packing 
gland follower is stronger, has few- 
er parts, and allows for more uni- 
form compression 
Fischer & Porter Co. 
Hatboro, Pa. 
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CONSTANT FLOW PUMP 
. « « for 10,000 psi 


Designation: Mode! 155 

Features: Pump fulfills need for 
continuous, smooth delivery of con 
stant flow at high pressures and 
maintains a constant rate of flow 
regardless of discharge pressure up 
to 10,000 psi. Air pressure operates 
the high pressure discharge valves 


and the hydraulic driving pump 
which operates two double acting 
hydraulic cylinders. The action of 
these two cylinders is controlled by 
servo valves 
Design: Pump can be operated 
manually or automatically and a 
special gear box allows selection of 
40 different flow rates ranging 
from 10cc per hr. to 600 cc per hr 
All parts of the pump that come in 
contact with fluids are of monel or 
stainless steel. Pump is enclosed in 
a metal cabinet and all controls are 
on front panel. Safety features per- 
mit unattended operation 
Exline Engineering Co. 
Tulsa, Oklahoma 
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For more NEW 
PRODUCT reviews 
turn to page 139 
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No. | PAPER MACHINE XQHOoe= Se 


Papeteries de Roquefort 


When the French Company, 
Papeteries de Roquefort, com- PUSH BUTTON 
pletely rebuilt the No. | Paper . CONTROL 
Making Machine at their oe 
Roquefort (Landes) Paper Mill, Ce Remote push button 
‘VSG’ hydraulic transmission are ee scanions coneres 

ve Be the speed of the 
gears were installed on each : cual ants elit 
of the II sections of this - ip and provide 
machine. s individual speed 
trimming at each 
section. 





Full details of this application of ‘VSG’ drives will be sent on request 


VICKERS-ARMSTRONGS ceneincers) LTD 


VICKERS HOUSE+-BROADWAY:-LONDON-ENGLAND Cables: Vickerseng, London Telex 


East: Consolidated Engines & Machinery Co. Ltd., 5645, Pare, Montreal, Quebec and |4th and Birmingham Streets, New Toronto, Ontario 
West: Galbraith & Sulley Ltd., 1331 West 6th Avenue, Vancouver, 9 
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| ROSS EXCHANGER 
cools oil while this United Welder mass-produces 
200 refrigerator liners per hour 





Completely automated, this United Multi-Station, Seam, Spot 

and Projection Welder transfers, locates, folds and welds 200 
refrigerator liner assemblies per hour. 

To maintain constant seam weld carriage speeds by preventing 

pump slippage from overheated, thinned oil, a Ross Type 

BCF Exchanger has been installed as original equipment. 

Although high pressures are developed in the folding and 

clamping operations, hydraulic oil temperatures 

won't vary from the “norm.” Efficient cooling is assured! 


The Ross Exchanger was selected, according to United Welders, 
Inc., “because it is economical, dependable and easy to 
maintain”. Installing Ross Exchangers has become a regular 
habit of numerous manufacturers building hydraulic machinery 
of every description. It’s the sure way of providing the utmost 
in thermal efficiency without expensive “specials” in either 
engineering or fabrication. ROSS HEAT EXCHANGER DIVISION 
Rugged Ross Type BCF Exchangers are pre-engineered and A - leod 


fully standardized in a wide range of sizes to meet most needs. 1464 West Avenue . Buffalo 13, N. Y. 
in Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont 





For detailed information, request Bulletin 1.1KS. 
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compact - rugged - reliable 


assure positive, dependable 
action, with simplified 


manufacturing and maintenance 


on jobs like these 


actuate clutches 
operate switches 

control machines 

print identifying symbols 
operate safety devices 
eject work in process 
actuate clamping 

move levers 

operate valves 

vibrate cutting knives 
open and close doors 
hold chucks 

open and close hoppers 


sort inspected parts 


Namco Solenoids, with “Stellite’’-weld 


plunger contacts are built in a wide range of 


standard sizes (2% to 21 lbs. at '%” stroke 
and 4 to 25 lbs. at 1” stroke); in push type, 
pull type, or combination push-pull type. 
They are available for either AC or DC serv- 
ice, and with standard or special terminal 
blocks and mountings. 

Other types of units for special application 
are also available—and experienced engineer- 
ing assistance, to assure the most satisfactory 
application of Namco solenoids as a thorough- 
ly dependable part of your product, is yours 
for the asking. 


March, 1956 


solenoids 


PLUNGER 
**STELLITE'’-WELDED 
AT POINT OF IMPACT 


HARD CHROME 
PLATE BONDING ON 
PLUNGER LAMINATIONS 





STAINLESS STEEL 
COIL LINER 


WRITE FOR BULLETIN EM-52. 
It gives complete engineering 
data, as well as suggestions for 
selection of the proper types. 
Also shows construction and de- 
sign features and typical appli- 
cations. 


ELECTRICAL MANUFACTURING DIVISION 


THE NATIONAL 
ACME COMPANY 


186 EAST 131st STREET © CLEVELAND 8, OHIO 
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Useful Literature 








AIR VALVES . . . which are solenoid actuated are 
detailed in Numatics Operating Valves Catalog No. 
8000 and supplementary bulletins. This material de- 
scribes the company’s line of valves including 4-way 
single and double solenoid types, direct and pilot op- 
erated, spool and in-line types. Also included is in- 
formation on manual valves of various types. The SA 
valve is a 4-way unit with a corrosion-resistant steel 
spool and sleeve with full pipe area for pressures to 
250 psi. The SR4 series is a 2-position, 4-way valve, 
single solenoid controlled, pilot operated with auto- 
matic pressure return. The DS4 is a 2-position 4-way 
valve for control of double acting cylinders where 
the piston always moves to the extreme limits of 
its stroke 
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FIRE RESISTANT FLUID... Information on instal 
lation and maintenance of Houghto-Safe fluid for use 
where potential fire hazards exist is contained in a 
new 8-page bulletin released by E. F. Houghton & Co 
Technical data is given on installation relating to 
packings, pumps, strainers, filters, and other parts of 
the system. The importance of pumping at low tem- 
perature and storage stability are also covered. Typi 
cal uses of the fluid are suggested 
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AIRCRAFT PRESSURE SWITCHES .. . and float 
switches are shown in Bulletin 101 presented by 
Gorn Aircraft Controls. Eight types are illustrated 
with a short statement of the principal features. In 
cluded is the GP-12000 Series switch with a high 
cycle life under adverse environmental conditions 
The switch is designed with a universal type mount- 
ing which is readily adaptable to most installation 
designs 
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FLEXIBLE SLEEVES . . . Seven schematic drawings 
to show methods for installing flexible sleeves are 
presented in Bulletin MIS-56 offered by A & A Man- 
ufacturing Co., Inc. The bulletin shows the use of 
ordinary hose clamp fasteners for tightening down 
round the end collars of vertical sleeves. Another 
design for anchorage in tight places is the use of a 


For your free copy of publications 


reviewed, fill in the reader service cord 





band of soft wire fabricated into the end seams of 
the sleeve. A third idea employs an inside flange de 
sign with capscrew and washer. The flange locks 
tightly to the sleeve and releases readily when adjust 
ments or replacements are to be made 
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SILICONE PRODUCTS. ... including diaphragms, 
gaskets, oil seals, and rings are the subject of an edu 
cational booklet presented by Garlock Packing Co 
Features and advantages of the material are outlined 
and products manufactured by the company are ind 

cated with recommended applications. Outstanding 
features of silicone rubber are its ability to withstand 
high and low temperatures; resistance to sunlight, 
ozone and aging; low compression set; excellent di- 
electric properties; and resistance to low-swell mineral 
oils at high temperatures. Graphs included in the 
booklet illustrate properties of silicone rubber com 
pared with synthetic rubber 
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ELECTRIC MOTORS ... of The Louis Allis Co 
are presented in Bulletin No. 1700. Photos and in- 
formation is included on open, drip-proof and en- 
closed, and explosion-proof electric motors manufac 
tured to the new NEMA standards. More than twenty 
large photographs, including cut-away views and ten 
explanatory technical drawings and graphs provide es 
sential data on performance and application features 
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AIR PUMP .... and filter manufactured by Dexter 
Folder Co. are detailed in a new bulletin from the 
company. The pump is especially designed for appli 
cations having low cfm requirements at pressures 
from 20” Hg to 10 psi. Illustrations show rotary 
pump and air filter construction; and specifications 
give speed, capacity, maximum vacuum, and continu- 
ous maximum pressure for three pump models. Data 
is given for twelve operating conditions ranging from 
3.5 to 33.2 cfm. The text explains how sealed bear- 
ings prevent oil from getting into the air stream, 
and covers construction details of vanes, cylinder 
walls, and side plates 
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maximum flow with minimum pressure drop 
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What this test can mean to you 


Air tools are designed to operate most efficiently at 90 psi. For every 
10 pounds of pressure drop under 90 psi your air tools lose 130% speed 
and power. If air pressure at your tools is below 90, in spite of a higher 
reading at your compressor, there are two corrective measures you 
can take: 
One: overwork the compressor to overcome excessive pressure 
drop of your present couplings. . . 


Or Two: install Snap-Tite “Hi-Flow” couplings at each air tool. 


Tests run in plants all over America prove ‘“‘Hi-Flow” couplings 
lose far less air pressure than any other quick-connect coupling. 


COMPARE QUICK-CONNECT COUPLINGS 


You can set up this quick-connect coupling test in 5 minutes in 
your plant . . . better still, let your Snap-Tite representative 
show how really efficient quick-connect couplings increase pro- 
duction and maintenance efficiency in your plant. WRITE 


UNION CITY |, PENNSYLVANIA 
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... of the highest character in the field of industrial hydraulics for continuous 





pressures to 3000 p.s.i. 
For this reason, we use this pump with our controls as the “heart of our 


heavy duty hydraulic systems; it is a measure of the quality of equipment and 


performance that we can offer you. 
Specifically, take a look at what the particular pump and control shown 


can do: 


(1) Variable discharge is provided which can be remotely controlled in an in- 
finite range from zero to maximum for positive speed control of cylinders 


without dissipating power. 


Discharge is also reversible, smooth and shock free, eliminating the need for 


directional control valves. 


No relief valves, either pilot or full pressure, are needed in the hydraulic circuit 


because the control is of the complete pressure compensating type. 
Pressure compensation is provided in both directions of discharge. 


Pressure can be infinitely and independently adjusted in both directions of 


discharge over the full operating range. 


Please note that all of the above features are available in a single control, which is 
one of many available to meet countless job requirements. And this represents just one 
advantage of LASSMAN systems and equipment... there are many more which we 
would be pleased to discuss with you. 


Quallig= EQUIPMENT for Quabily- PERFORMANCE 


BENJAMIN LASSMAN & SON Route 8, GLENSHAW, PA. 
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only valve guaranteed against coil burnout for life 


Now—for ing inteed dependable, Speed 
eliminate coil burnout, the mayor sour ig sare built to JI 
of valve trouble Phat’s because Speed 
King valves ave guaranteed ag / 
burnout for the life of the vali Lonigu 
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hydraulic 
service 


In underground mining — where 
mechanization is coming more and 
more to the fore—you simply can’t 
afford to have hydraulic failures. 
They slow production too much and 
cost too much to set right. 

So it’s interesting that Myers- 
Whaley Company, Knoxville, Ten- 
nessee—one of the leading manu- 
facturers of underground mining 
equipment — delivers all its hy- 
draulically operated equipment 
with a factory fill of Texaco Regal 
Oil REO. 

Tests prove that Texaco Regal Oil 
R&GO has more than ten times the 


oxidation resistance of ordinary oils 
of turbine quality used in this serv- 
ice. It keeps systems free from 
sludge, rust and foam — assuring 
dependable operation even under 
the severest conditions. 

A Texaco Lubrication Engineer 
will gladly give you full informa- 
tion—help you put your hydraulic 
equipment on a trouble-free oper- 
ating basis. Just call the nearest of 
the more than 2,000 Texaco Dis- 
tributing Plants in the 48 States, or 
write: 

The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 


PDC THIM CCR ee 


FOR ALL HYDRAULIC UNITS 


TUNE IN; TEXACO STAR THEATER starring JIMMY DURANTE on TV Sat. nights. METROPOLITAN OPERA radio broadcasts Sat. afternoons. 
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SURGE 
CONTROL 


... on tool feed circuits 


Y “surge”, we mean the reaction on a piston to 

the sudden loss of resistance to forward motion. 
[This happens when a drill breaks through the 
bottom of a hole, or when intermittent load is en- 
countered with broaching and milling operations. 
When this sudden loss of resistance occurs, the 
piston tends to leap forward. This motion, though 
short, is sudden and will cause trouble with tooling. 

The control of surge depends on the type of 
volume control being used. When using a meter-in 
circuit, a counterbalance valve which is mounted in 
the forward stroke return line from the cylinder, 
controls surge. This valve sets up an adjustable 
backpressure on the work side of the piston. This 
backpressure will do a fair job of controlling surge 
on light applic ations. However, when thrust loads 
are high, the counterbalance valve can’t be set to 
prevent a surge. 

This use of a counterbalance valve is also made 
with the bleed-off control circuit shown in Figure 
1. Because pump pressure will vary with load, the 
bleed-off control is more efficient than the usual 
meter-in and meter-out circuits where the pump is 
always operating at the relief valve setting. The 
backpressure setting for the counterbalance valve 
which is usually used will vary between 75 psi and 
300 psi. The pump is always working against this 
extra backpressure, and more horsepower is re- 


JAMES TANKARD, Zagar Tool, Inc., Cleveland, Ohio 


March, 1956 
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A hydraulically driven drill will lunge 
when it breaks through the work. How 
much it will lunge depends on amount 
of compression in the oil, stretch in ma- 
chine members and the steps taken in 
circuit design to minimize the resulting 


spring action. 


@ By James Tankard 


quired than would otherwise be necessary. 

More dependable control of surge can be devel- 
oped by the use of the meter-out circuit shown in 
Figure 2. The adjustable, pressure compensated ori- 
fice in the flow control valve sets up a backpressure 
which reacts against the piston to stop surge. This 
backpressure is high when the work load is zero. 
This circuit is not efficient. Horsepower must be 
available to work against the backpressures devel- 
oped, and the whole circuit must operate at relief 
valve setting at all times. 

The circuits shown in Figures 1 and 2 provide 
proper control of the feed cylinder on many jobs; 
however they have faults which, under certain oper- 
ating conditions, make them unsuitable. It is neces- 
sary to fully understand the causes of breakthrough 
surge in order to see these faults. 

Hydraulic oil, like any other fluid, will compress 
under heavy loads. These compression forces, ex- 
erting an outward pressure in all directions, are 
contained by reaction forces set up by the stretching 
of all components which contain the oil. Therefore, 
the piping expands; the cylinder expands length- 
wise and in diameter; and every part of the hydrau- 
lic system is under extreme tension. When the load 
is suddenly released, every member returns instantly 
to its original form. The reaction of this motion is 
to force the piston to lunge forward. 

All of these forces are, of course, contained be- 
tween and absorbed by the fixed members of the 
machine. The machine, no matter how rigidly built, 
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will tend to stretch apart under these forces. If it 
were possible to entirely stop the forward motion 
of the piston at the very moment of breakthrough, 
the drills might be damaged by the reaction to the 
sudden release of load—the “spring-back” of the 
machine itself. To prevent damage to the drills, the 
hydraulic surge of compressed oil and the mechan- 


ical surge of the stretched machine members must 
be controlled. The meter-out flow control valve can- 
not do this by itself. 

A pressure compensating device is used in the 
flow control valve. As we know, the volume of oil 
through a fixed orifice will depend on the pressure 
drop across it. The pressure compensating device 
will maintain a fixed pressure drop across the orifice 
to allow a constant volume of oil to pass through 
regardless of the amount of work load. However, 
this adjustment requires movement. Time is needed 
to complete this movement. When the drill breaks 
through, the work load suddenly drops and the com- 
pensator cannot move fast enough to prevent a spurt 


of oil from going through the valve. Because of this 
time lag in compensator action, the circuit will not 
perform well when large forces are liberated sud- 
denly. 

In the development of machines on which large 
multiple spindle drill heads are mounted, Zagar 
Tool engineers were confronted by this surge con- 
trol problem in exaggerated form. There is no prac- 
tical limit to the number of drills it is possible to 
mount in a Zagar drill head. Heads have been built 
with as many as a thousand drills. The thrust re- 
quired to drill several hundred holes becomes great 

25,000 to 30,000 pounds is not unusual. This 
thrust force is released instantly when the drills 
break through. 

The circuit shown in Figure 3 has overcome the 
surge problems inherent in circuits shown in Fig- 
ures | and 2. During most of the cycle, this is a 
simple bleed-off circuit which has high efficiency 
with low horsepower requirements. 

\t a predetermined point before breakthrough, 
the circuit becomes a combination of bleed-off and 
meter-out in which the speed is controlled by the 
bleed-off, and the surge is controlled by the meter- 


BECAUSE OF THE SURGE 
CONTROL circuit developed 
for this multi-spindle drill- 
ing machine, no lunge is de- 
tected when the more than 
100 small diameter drills 
break through the work. 
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out. Because of the location of the components, the 
mechanical surge is also controlled. 

Oil is pumped into the circuit by a double pump. 
Each unit is controlled by its own relief valve. On 
the fast approach of the drills to the work, oil from 
both pumps is directed into the cylinder. The circuit 
contains a shut-off valve, mechanically operated, 
which is piped into a line between the return line 
of the cylinder and the vent port on the large pump 
relief valve. At a predetermined point, before the 
drills contact the work, the shut-off valve is opened 
by cam action. This vents the relief valve, allowing 
the oil from the large pump to flow direct to tank 
and only the oil from the small pump to enter the 
cylinder. A check valve between the pumps prevents 
loss of oil from the small pump. \ bleed-off type 
flow control can be adjusted to set the speed of the 
forward motion of the drills. 

Four small cylinders are mounted on the top sta- 
tionary member of the machine. These are single 
acting cylinders with one line from each cylinder 
going into a common line which leads back to the 
t-way valve. This line contains an adjustable orifice 

a needle valve—with a bypass line through a 
check valve which permits free flow in the other 
direction. 

At a predetermined point before breakthrough in 
the upward stroke of the ram. contact will be made 
with the piston rods to force the pistons up. Oil 
from all four pistons is forced through the fixed 
orifice which is adjusted to allow the proper amount 
of oil to flow through with a predetermined back- 


pressure. 


HOW THE CONTROL IS ADJUSTED 


Here is the procedure for adjusting the surge 
control circuit. First, the bleed-off flow control 
valve is adjusted to obtain the feed rate desired 
under no load. With the adjustable orifice in the 
line from the four upper pistons kept wide open. 


the pressure required to do the drilling job is deter- 


mined by reading the gage while drilling. By way 
of example, let us say the pressure reads 400 psi. 
Now, restrict the orifice until the gage reads 600 
psi. In this way, 200 psi of backpressure is set up 
on the load side. This back pressure plus the load 
is all being absorbed between the top and bottom 
stationary members of the machine. The relief valve 
is set at about 800 psi pressure so that no flow is 


FIG. 1. COUNTERBALANCE valve provides a back- 
pressure to minimize surge caused by drill break- 
through. It is not effective when thrust loads are 
high. 


FIG. 2. USING A METER-OUT circuit to regulate 
tool feed also creates a sizeable backpressure. How- 
ever, on breakthrough, there’s a small time lag before 
the compensator in the flow control valve shifts to 
cause increased backpressure. During this instant 
damaging surge can occur when there are high hy- 
draulic and mechanical forces released. 
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going through the relief valve while under normal 
load. 

At the moment of breakthrough, most of the 
400 psi liberated will be absorbed by the orifice. 
It is not possible to maintain a constant volume of 
oil through a fixed orifice under varying pressures, 
but, in this case, where a sudden surge of pressure 
and the movement of a relatively large volume of 
oil through the orifice occurs, it will almost entirely 
stop any forward surge. This same principle is used 
when cushioning cylinders. 

On the return stroke of the main cylinder, oil is 


forced into the four upper cylinders by means of a 
sequence valve as shown. A 50 pound check valve 


will do as well. 

This circuit has several advantages over the others 
shown in Figures 1 and 2. Throughout most of the 
stroke, the circuit is a standard bleed-off type which 
is the most efficient. Only the horsepower required 
to do the job is being used. The mechanical surge 
or spring-back is controlled by placing the cylinders 
between the two members taking the load. The hy- 
draulic surge is almost completely stopped. 

On an application of this circuit, where over 400 
holes are drilled in stainless steel, movement of the 
ram is so steady, it is not possible to tell at what 


moment the breakthrough occurs. vvv¥ 















































FIG. 3. SURGE CONTROL is 
achieved with this circuit. There’s 
no backpressure on the feed cylin- 
der until a moment before break- 
through when four upper pistons 
are contacted. Backpressure is then 
created by the non-compensated 

















Set 300 psi 


needle valve with restricts flow out 
of the four pistons. 
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Designers Sketchpad 
of Fluid Powered Mechanisms | 


Here are 30 ideas to help you use air and oil cylinders to power 
clamping, index, feed, transfer, and reciprocating motions. The 


sketches show how cylinders can be connected to drive the tooling. 























“CYLINDER | 


_— 





When cylinder is retracted, finger  en- 
gages slot in clamp to extend clamp 
over work. Further retraetion of cylin- 
der causes rotation of cam to rigidly 
clamp work. 



































Swinging clamps can be easily powered 
by air of oi] cylinders and arranged to 
open far. enough to permit lifting work 

from fixture, CLOSIED 
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Toggie mechanism is widely used on 
clamping fixtures for large mechanical 
advantage and mechanical locking fea- 
ture. 


t 
Retracting cylinder forces wedge against 
pin ta clamp work. Spring-loaded clamp 
is returned when cylinder is extended: 
The clamp floats so that it, will seat 
against a rough-surfaced workpiece. 





CYLINDER 
Cylinder extends to force cam against 
horizontal’ mémber. Force’ is directed 


downward .against work. by sliding sur- 
face. 








+ Cytinder—A- opens and closes clamp 








_ through rack and pinion. Cylinder B 
locks clamp in closed position, 



































Two cylinders below .work power side 

clamps. This arrangement eliminates any 
’ interference’ with ¢utting toals working 
- on tap surface. 


Mechanism for hydrau- | 

licatly applying pres- ; , + CLOSED. ‘ , ~~ WORK | 
sure to punch press = eS es } 

feed rolls. Extending 5 
cylinder rotates edcen- 

tric to drive sliding 


member up. 





Lever ar- 
rangement applies 
ferce te clamp steeck 
in feed rolls. 
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FIXTURE 








Cylinder B retracts to, position, arm 
against work. Powerful clamping pres- 
gure is then exertéd by cylinder‘A acting 


against. cam. a es ae } 
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+Mandrel clamping is accom- 
plished when cylinder re- 
tracts. Inner shaft carries 
toggle mechanism against 
stop to extend clamps 
against work, 
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Belt type grinder— uses; cam—-——+> tO —_~-.__+ —- BEAM 
for grinding to required 

shape. Extension of cylinder 0 
A advances cam toward work 77 ——s a’ ; t+} 
until wedge stops feed col- | | = WORK | aa a | FEED. §! 
umn. Retraction of cylinder eS ee ee COLUM 

B moves wedge to provide ~ | = | at} m= i a ae 
7 ee eee ee 2.70474 Ae 11 


fine feed. 
























































-Horitontatparattet motion is - + -Strnight-line-motion-in-twe-di- 
irections is provided by slides 
segment. Top slides restrict mo- which guide pads vertically and 


‘tion t6 horizontal. 77 >>> thorizontatty- —F T 


Fast fotary motion’ is provided 
by. cylinder actwating lever to | | provided with ratchet and gear 
turn steep serew. 


Vertical motion of piston is 
transferred to horizortal (mo; 
tion by members bearing 
against’ wedge on ¢ylinder 
rod. | | 
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In machine tool counter- 
weight system,| pressure jon | 
eylinder blank end counter-— 
balances 2000-lb overhung | 
weight. System | was selected 
for timited space apptication. 
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Cylinder A retracts to rotate pivot arm 
clockwise. Pivot arm sliding in main 
drive arm rotates main arm and table 
counterclockwise. Cylinder B aets as 
cushion to slow table at end of stroke. 
When table is indexed, cylinder C ex- 
tends to lock table and actuate slide in 
main drive arm to unlock it from table. 
Cylinder A extends to reset mechanism 
for next index. 











Ratchet type indexing mech- 
anism translates linear cyl- 
inder motion to rotary mo- 
tion. Clevis méunted cylinder 
permits proper motion. 








Indexing is accomplished on 
both forward and return 
stroke of cylinder, because of 
double pawl arrangement. 
Rapid indexing is possible. 























TRANSFER 





Mechanism for tipping work- 

piere on a@ transfer line has : 

rod of clevis mounted eylin- | Trammel plate 

der sliding in guides of re- duplicates cylin- 

quired radius -» * der motion in 
three additional 
directions. 


























Cylinder motion 
is transferred to 
remote point by 
pantograph 
mechanism. 

















Work holding and feeding fixture for 
automatic grinding of shafts. ~ 
Step 1. Cylinder fully éxtended, shaft 
rolls into work-holding sprocket, 
Step.2. Cylinder retracts, shafts advance. 
Work piece is held against wheel. 








Step 3. Cylinder partially extended. 


Workpiere removed from wheel. Finished 
and unfinished shafts advance. © | 





Four positive positions af 
center ‘rod are $6btained by 
having._both cylinders. _re- 
tracted, both extended,| and 
either one retracted while 
the other is extended: t 

















Air cylinder) transfers) load 

‘through Jarc} Moving | fram / 
top ppsition,container_pro- 

duces negative load on cyl- 

inder. _ 


























Tailgate loader | mechanism 
for truck ‘can be applied to 
many in-plant requirements 
for material handling. 



































Air, motor driving worm gear permits | 
transferring load through arc. 
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Fluid motor ‘drive recipro-— a | t+ FAB tE 

¢ates table with harmonic | mi . Ear etc 
motion, the stroke being ad- Poe hood | B 
justabig at the motor crank. = “77/77/77 /7r— ; . ? . FITTS 






Speed multiplication, is, ob- 
tained in ratie of cylinder B 
bore to cylindér A bore. Res- 
@rvoir.connection_to make 
up for leakage should be used 
in this closed system, 






Table is reciprocated, by, alternately valving oil, to. cylinder A and 
cylinder B. Single cylinder could be used if equal speeds in both di- 
rections aré nat tt réquifed! | 

















———Reaiprocation of the double 
acting cylinder is controlled 
by a 4+-way valve tripped by 
the sttoké pins.” Oscillation 
of work _tixture occurs as 
work fixtare pinion rocks 
around pinion om ¢éylinder- 
powered quadrant. This 
mechanism was devised for 
buffing silverware. 
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ELECTRICALLY CONTROLLED 
hydraulic 
smooth simple drive 


circuit provides a 
for 


table on this automatic machine. 


index 


Deceleration valve and two limit 
switches are actuated from a cam 
geared to a fluid motor drive. 


v 
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Limit switch No. 4 
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Limit switch No. 2 
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CAM SEQUENCED INDEX TABLE 


... With fluid motor drive 


@ By M. L. Hutchens and J. Finley 


PFANDARD tooling which can be adapted to vari- 
ous production set-ups is appearing in increasing 
Hydraulic drill heads, feed slides, and in- 
dex tables are three such tooling units. Along with 
this trend, engineers at Kearney & Trecker Corp., 
Special Machinery rotary 
index table driven by 


numbers. 


Div. have designed a 
a fluid motor. The table is 
sequen ed by limit switches and a deceleration valve 
actuated by a cam geared to the fluid motor drive. 
This hydraulic actuation provides a smooth accurate 
movement. Slowing down and stopping the table at 


M. L. HUTCHENS, Chief Engineer, 3. FINLEY, Design Engineer, 
Kearney & Trecker Corp., Special Machinery Div., Milwau- 
Wisconsin, 


hee, 


March, 1956 


the end of its travel is accomplished with the de- 
celeration valve which is connected to meter the 
fluid motor discharge. 

The index table consists of four major compo- 
nents: table, center post, sub-base, and gear box. 
The cast iron table mounts hydraulic clamping fix- 
tures which are piped through the table center post. 
The center post acts as a manifold to apply pressure 
to clamping units mounted on the table. The center 
post also incorporates the hydraulic cylinder for 
lifting the table during rotation and clamping after 
index. The sub-base is of cast iron construction and 
furnishes bearing support for the table. The center 
post and gear box are mounted on this sub-base. 
The self-contained gear box contains all table drive 
and index mechanisms. To position the table accu- 
rately, an index pin automatically locks the table in 
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MACHINE INDEXING CIRCUIT 





each index position. This pin is withdrawn during 
rotation. 

The index table is made in four diameters of 36. 
18, 60, and 80 inches. Any number of indexes up 
to 9 is available on the 36 and 48-inch sizes. Ten 
indexes are available on the 60-inch size and 12 
indexes are available on the 80-inch size. Because 
each component can be easily removed for repairs 
and there are no internal connections, maintenance 
is simple. An inspection panel in the lower base sex 
tion gives easy access to the center post. 

The index table is powered by a two-pressure 
combination unit incorporating a_ small-volume, 
high-pressure pump; a large-volume low-pressure 
pump; relief valve; check valve; and unloading 
valve arranged in the conventional “hi-lo” circuit. 
The small-volume pump has a maximum output of 
2.2 gpm at 1000 psi, and the large volume pump 
has a maximum output of 7.0 gpm at 1000 psi. The 
unloading valve for the low-pressure pump is set at 
100 psi, and the relief valve for the high pressure 
pump is set at 550 psi. 

The pump unit is mounted with a 3-hp, 1200-rpm 
motor on a 30-gallon reservoir. Two directional 
control valves and a sequence valve are mounted 
on a panel with the pump unit. 

Limit switches 1-LS and 2-LS actuated by the 
cam are mounted on the index table panel. These 
have a transparent cover for quick inspection of the 
contacts, The fluid motor is of the fixed displace- 
ment, axial piston type with a maximum speed of 
2800 rpm at an input of 11.5 gpm. 


HYDRAULIC CIRCUIT OPERATION 

When the cycle is started, solenoid A of valve 2 
is energized. This 2-position, 4-way valve is solenoid 
controlled and pilot operated. Energizing solenoid 
A directs pump flow to retract cylinder 4 carrying 
the table locking pin. When port A of cylinder 4 is 
uncovered, flow is directed to the head end of cylin- 
der 8 in the index table center post. Because this 
piston is fixed and the cylinder free to move, the 
table moves up .030 inch for rotation. 

With the table up, pressure increases to 275 psi, 
the setting of sequence valve 3, and flow is directed 
to the fluid motor. 

Solenoid C of valve 6 is actuated when the cycle 
is started, so that the fluid motor runs at full speed 
and discharges through this valve and through 
valves 7 and 2 to drain. 

As the index table approaches the next station, 
limit switch 1-LS is actuated de-energizing solenoid 
C and directing motor discharge through decelera- 
tion valve 7 only. As the cam contacts the decelera- 
tion valve, motor output is decreased. 

When limit switch 2-LS is actuated, solenoid A is 


de-energized and solenoid B of valve 2 is energized. 


Cycle stort 


























ee eee 


Restort 
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SOL 8 


5-CR 
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This applies pressure to the motor discharge line 
stopping the motor. Cylinder 4 moves to the left 
to insert the locking pin. When port b of cylinder 
4 is uncovered, flow is directed to cylinder 8 to 
lower and clamp the table. 


ELECTRICAL CIRCUIT OPERATION 

Depressing the CYCLE START switch actuates relay 
1-CR which locks in and actuates relay 2-CR. Relay 
2-CR energizes solenoid C of valve 6 and also actu- 
ates relay 3-CR. Relay -3-CR energizes solenoid A 
of valve 2. When cylinder 4 is all the way to the 
right, limit switch 3-LS is actuated lighting a pilot 
light and opening the timer circuit. 
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CYLINDER 4 LOCKS TABLE in each index position and also sequences flow to table- 
lifting cylinder 8 and fluid motor. Cylinder 8 has fixed piston with oil passages to rod 
and head ends of the cylinder, as well as to clamping units which can be mounted 


on table. 


As the table begins to rotate, limit switch 2-LS is 
released. Near the end of indexing, limit switch 
1-LS is momentarily actuated energizing relay 4-CR 
which locks in. Relay 4-CR de-energizes relay 2-CR 
and solenoid C of valve 6 and causes the motor to 
decelerate. 

At the end of indexing, limit switch 2-LS is actu- 
ated energizing relay 5-CR. Relay 5-CR energizes 
solenoid B and de-energizes relay 3-CR and solenoid 
A. Because the fluid motor discharge line is now at 
pump pressure, the motor stops completely. Limit 
switch 3-LS is released and limit switch 4-LS is 
actuated energizing the timer and relay 6-CR. Relay 
6-CR de-energizes relay 1-CR and energizes relays 
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controlling the machine tool feeds of the asssociated 
machine. When the timer times out, contacts 1-TR 
open de-energizing relay 4-CR. This de-energizes the 


timer and relay 6-CR. 


TYPICAL APPLICATION 


A typical application of the index table is on a 
production machine for milling and drilling auto- 
mobile camshafts. Four index positions are used 
for: 1. loading and unloading; 2. milling both ends 
of the camshafts to length; 3. center drilling both 
ends; 4. drilling two holes in one end. The output 
of the machine is 288 pieces per hour, and the index 
table turns 90 degrees in 3 seconds. vvv 


















Downtime caused by stripper 
spring failure was a major 
headache on giant presses 
used to form and pierce auto- 
mobile stampings. On this job 
the metal stock is worked 
while hot, and pressure pad 
and stripping forces of up to 
20 tons are required. The 
springs were thrown out and 
replaced with hydraulic cyl- 
inders powered by a specially 
designed .. . 


INTENSIFIER AND A 





@ By E. W. Friedl 


ONTINULOLS operation of heavy die springs at 
heer F resulted in fatigue failures which led to 
costly downtime of large hot working form and 
pierce presses. Space limitations, the stripping forces 
required and the high temperature made it imprac- 
tical to design an air powered pressure pad and 
stripper for this job. 

rhe pressure pad design problem involved a line 
of presses being used by a supplier of heavy auto- 
motive stampings. To solve this problem, specialists 
in the design and construction of special hydraulic 
devices and fluid power systems were consulted. 


E. W. FRIEDL, Design Engineer Precision Products, Inc., 
Cleveland, Ohio 


FIG. 1. 











THIS POWER unit will be mounted on the press frame. 






COUMULATOR CIRCUIT 


Precision Products, Inc., Cleveland. developed a 
self-contained die loading package which is mount- 


ed on the press ram to supply oil pressure to pres- 
sure pad cylinders which repl ced the springs. The 
package is designed to supply 12 de cylinders 
inch stroke. The 
number of cylinders used can be varied as required 
by the tooling. All the components in this circuit 


are shown in Figures | and 2. 


having a 1'4 inch bore and 81 


SHOP AIR IS USED 

Shop air is the initial power source used to drive 
the intensifier which has an effective ratio of 40 to 
1. The intensifier fills the die cylinders and charges 
the piston type accumulator from which oil pressure 
is maintained on the die cylinders. An additional 
nitrogen bottle is connected to the accumulator to 
provide sufficient gas volume so that during pres- 
sure pad operation the rise in gas pressure is 
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FIG. 2. ARRANGEMENT of hydraulic components. 


limited to 10% when six die cylinders are used. 
The rise is 20% when all twelve cylinders are used. 

The double acting air driven intensifier is con- 
trolled by the simple electrical and air circuits 
shown in Figure 3. With a nitrogen precharge 
of 1100 psi, the accumulator is loaded to a maxi- 
mum oil pressure of 2050 psi to avoid bottoming 
the piston against the accumulator gas end. If a 
higher or lower operating pressure is needed, the 
nitrogen precharge is varied. For this package, 
nitrogen precharge pressure should equal .548 times 
the desired maximum oil pressure. A relief valve in 
the hydraulic circuit limits maximum system pres- 
sure to 2800 psi. A normally open pressure switch, 
set at 2600 psi, will close at this pressure to energize 
a light or signal bell to warn the operator of ex- 
cessive pressure. 

Stroking of the intensifier is controlled by a 
limit switch which automatically energizes and 
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FIG. 3. AIR and electrical control circuits. 


deenergizes the 4-way air valve at the extreme ends 
of air piston travel. To keep the solenoid valve 
energized for the least amount of time, the solenoid 
circuit is closed only on the return stroke. Oil 
pressure in the accumulator is relieved by closing 
the “relieve” button which at the same time opens 
the “intensifier” circuit. Closing the “relieve” but- 
ton energizes the 3-way air valve which directs 
pilot pressure to open the check valve between the 
accumulator and reservoir. 


HOW ACCUMULATOR IS SELECTED 


Selection of accumulator size is based on the 
displaced oil volume of the 12 die cylinders and 
the desired gas pressure increase of 20% which 
occurs as oil from the cylinders is forced back into 
the accumulator when the press closes. Reserve oil 
volume in the accumulator is equal to 25% of 
total oil capacity when the press is open. vv" 
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@ By Clifford J. Lane 


IMPLICITY and safety are proven features of a 
pneumatic system developed to operate a punch 

press guard. A sequence of events must take place 
with accurate timing to prevent the punch press 
from repeating its cycle of operation and causing 
serious damage. 

When the foot control valve is depressed, air is 
permitted to flow to the pressure reducing valve 
and also to the relay valve. However, the relay valve 
is inoperative until it is tripped by the guard opera- 
ting cylinder which moves downward to place the 
guard in position. With the relay valve open, air 
pressure is then exerted on the clutch cylinder to 
permit the press ram to operate. This arrangement 
makes it impossible to release the press clutch be- 
fore the safety guard is down. 

Reversal of the guard operating cylinder will shut 
the relay valve and cause releasing of the clutch. 
Timing the reversal of the guard is accomplished 
by pilot control of the 3-way valve. The spring of 
the 3-way valve normally holds the spool in a posi- 
tion to permit air flow to the spring returned guard 
operating cylinder. Therefore, the guard operating 
cylinder piston moves downward as soon as the pres- 


CLIFFORD J. LANE, Lane Engineering Company, Buffalo, N.Y. 
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All air components used for control of punch press are shown 
in the photograph. The JIC schematic illustrates the operation. 
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PNEUMATIC 
TIMING CIRCUIT 


... devised for punch press safety 





sure has built up sufficiently to overcome the piston 
return spring. At the same time, air going through 
the flow control valve exerts a pressure in the air 
pilot chamber of the 3-way valve. When pilot pres- 
sure overcomes spring force, the valve spool shifts 
to exhaust pressure from the guard cylinder. The 
guard raises and the press clutch is released with 
the foot control valve held depressed, air pressure 
holds the 3-way valve in the exhaust position so that 
the guard operating cylinder piston is retracted and 
the relay valve has been released, causing the clutch 
cylinder to return to its original position. It is im- 
possible for the ram to make further strokes until 
the foot control valve has been released. 

With this circuit, the operator can actuate the 
punch press for single strokes only. However, if it 
is desired to operate the press continuously, the 
manual shutoff valve is closed permitting the spring 
in the 3-way valve to keep the spool in the “pressure 
on” position. Through the relay valve, air pressure 
holds the clutch piston in its depressed position and 
the press will “roll” until the foot control valve is 
released. 

The flow control valve has proved accurate in its 
metering, and the adjustment of the flow control 
valve and the pressure reducing valve make it poss- 
ible to compensate for inaccuracies in machining 
and non-uniform frictional characteristics in the 
various working parts. vvY 



















cylinder 









APPLIED HYDRAULICS 





PUMPS 
DEVELOP OIL HYDRAULIC POWER 
2 to 100 gpm—continuous duty operation 
up to 1500 psi—up to 1800 rpm—single 
or double rotation—constant delivery. 


Leak proof oil seals 


Pad mounting 


Fig. 1—Two gear pumps assembled in tandem on common shaft 
deliver independently—can be piped for dual operation or com- 
bined for double capacity single operation. “Pressure Pocketing” 
reduces slippage, friction and wear—volumetric and mechanical 
efficiency over 90%. 

OUTPUT (G.P.M.) 


at discharge pressure psi 


500 1000 1500 
PC 600 


23 ll O05 

series 1200 : ; ; : 
” 1900 | 7. 7 1 
PD 600 


series 1700 
r 1800 


PJ 600 
series 1200 37.4 
2” 1800 58.8 
Performance data for PC and PD pumps having gear widths other 
than shown above can be approximated by multiplying values in 
above table by width of desired 
gear; for P) pumps multiply by 
1/2 the width of desired gear. 


INPUT (H.P.) 


at discharge pressure psi 


500 1000 1500 
3.5 


GEAR SPEED 
SIZE (R.P.M.) 





7. 
0. 
7. 
3. 
0. 
8. 











C senies 








PC SINGLE PUMPS 

3 gear widths, 1/2", 1", 1-1/2”. 
4 round shaft sizes. 

pedestal and 3 flange 
mountings. 
tapped ports 
PD SINGLE PUMPS 
7 gear widths, 1/2", 3/4’, 
1", 1-1/2", 2°, 2-1/2", 3° 

8 round and 3 splined 

shaft sizes. 

pad and 7 flange mountings. 


tapped ports—side or end. 


PJ] SINGLE PUMPS 


“ge 





B 
A* = 544"-+ gw 


B —4l,” 
C — 64,” 9 SERIES 


A* = 7"+ gw 
. = 


side or end. 








5 gear widths, 2 
3-1/2" and 4”. 

1 round and 1 splined 
shaft size. 

2 flange mountings. 
tapped or split flange side 
portings. 























cap screws add thickness of head. 


DIMENSIONAL DATA (Approx.) 


A | ie) 
*When fitted with socket head cap screws. If fitted with hex 


MOTORS 


UTILIZE OIL HYDRAULIC POWER 

2 to 68 hp—continuous duty operation 
up to 1500 psi—up to 1500 rpm—single 
or double rotation —variable speed. 


Precision ground steel gears 


Gear roller bearings 


Flange mounting Gear thrust plates 


Fig. 2—Single gear motor can be piped from side on end ports. 
Extra large gear bearings maintain shaft alignment; heavy-duty out- 
board bearing absorbs drive shaft and shock loadings. New leak- 
proof oil seals maintain internal pressure balance. 


INPUT (G.P.M.) 


at input pressure psi 


600 1000 1500 
2.4 


OUTPUT (H.P.) 
at input pressure psi 


GEAR SPEED 600 1000 1500 


SIZE (R.P.M.) 


“Mc 600 
series 1000 
1” 1500 


“MD 600 
series 1000 
. 1500 


MJ 600 
series 1000 : 15.8 249 | 34.2 
2” 1500 710.2 215 343 | 54.0 


Performance data for MC and MD motors having gear widths other 
than shown above can be approximated by multiplying values in 
above table by width of desired 
gear; for MJ motors multiply by 
1/2 the width of desired gear. 
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A* = 4”+ gw 


B=” gw = gear width 


MC SINGLE MOTORS 
3 gear widths, 1/2”, 1", 1-1/2". 
4 round shaft sizes. 

pedestal and 3 flange 
mountings. 

tapped ports—side or end. 


MD SINGLE MOTORS 

7 gear widths, 1/2", 3/4", 

f 2°, 2/2", 2", B42"... 3". 
pile, 8 round and 3 splined 

shaft sizes. 

pad and 7 flange mountings. 

tapped ports—side or end. 


MJ SINGLE MOTORS 
5 gear widths, 2", 2-1/2", 

3", 3-1/2” and 4”. 

1 round and 1 splined 

shaft size. 

2 flange mountings. 

tapped or split flange side 
portings. 
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MACHINE HAS BEEN EQUIPPED with hydraulic loading platform and work aligning cylinders. Opera- 
tion is by manual valves, but safe sequence is assured by shuttle valves and series connected 4-way valves. 


Here's the story of a manually controlled circuit for loading 
work on a milling machine. When motion of a group of hydraulic 
cylinders is electrically controlled, it's not difficult to arrange 
interlocks which make the operation of some of the cylinders de- 
pendent on others. But how is interlocking to be accomplished 
on a manually controlled circuit? The answer on this job is to 


use series connected directional controls and . . . 


SHUTTLE VALVES for sequence control 


2 By H. Veith switches, pressure switches, or timers. However on 
and W. M. Myers a manually operated system with several cylinders, 
other means of interlocking must be used. 
On a dual milling machine recently installed in 
a eae and interlocking to ensure a steel mill, this problem was solved by connecting 
that certain cylinders cannot operate when others directional control valves in series and connecting 
are actuated is easily ac« omplished with limit certain cylinders through shuttle valves. 
To increase production from a dual milling ma- 


Hu. vertu, Design Engineer, Jones & Laughlin Steel Corp. © . . ’ . . 
, , chine, Jones & Laughlin Steel Corp. working with 
Pittsburgh, Pa. w. M. Meyers, Sales Engineer, S. G. Morris J © I © 


Co., Pittsburgh, Pa. 


+ an electrically controlled hydraulic circuit, 
I 


S. G. Morris Co. designed improved loading and 
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BONNOT Wydnmeotor 
GOES TO THE NATION'S DEFENSE 


Aboard the Navy’s first atomic-powered 
submarine Nautilus, the space-saving, 
weight-saving Bonnot Hydromotor is 
efficiently providing RECIPROCATING 
ROTARY POWER. And in industry, these 
unique hydraulic actuators are replacing 
out-moded methods of “precision control, 
manipulation and movement.” 


In brief, the versatile Bonnot Hydromotor 
develops instant, full torque in either direc- 
tion—operates with oil, water or air—may 


or 
Ori at hr 


be installed anywhere, at any angle—is Larger and smaller sizes constantly under 


completely sealed and self-contained—may 
be stopped and reversed at any point. 

Simple controls permit an infinite and vari- 
able range of speeds at any stroke length 


development or already custom-built. 

Let us show YOU how Bonnot Hydromotors 
can help increase YOUR product efficiency 
or lower plant operating costs. Write for 


up to an arc of 280 degrees. Standard 
models develop 150 to 300,000 inch-pounds 
torque. Double vane units (same size) 
produce double torque—up to 600,000 inch- 


pounds—through 100 degree travel limit. 


Bulletin 521 describing applications and 
engineering details . . . OR SUBMIT 
DETAILS OF YOUR SPECIFIC NEEDS. 


CLL US Ud 


DIVISION 


For Lowering © Revolving © Lifting © Pushing 
Pulling © Swinging ®© Opening © Closing © Clamping 
Turning ¢ Indexing @¢ Oscillating, etc. 


THE BONNOT COMPANY © CANTON 2, OHIO 
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SHUTTLE VALVES FOR SEQUENCING 










unloading equipment. The machine is used to trim 
the edges of cold rolled flats for use as basic ma- 
chine elements. The flats are stacked on the table 
and are clamped by eight hydraulic cylinders. As 
the work table completes its travel through the ma- 
chine frame, two rotary cutters mill off the sides 
of the flats. 

The first of two milling machines was installed 












in 1945 and was loaded and unloaded with a special 

































ORIGINAL MACHINE requires special crane fixture 
for loading and unloading. Alignment must be done 
by hand using pinch bar and mallet. 
















hoist having four C-hooks. It was necessary for the 
operator to straighten and square the edges of the 
flats using a pinch bar and mallet. 

{ second milling machine installed in 1954 incor- 
porates a hydraulic loading platform and hydraulic 
aligning cylinders. These improvements have pro- 
duced several advantages. On the older machine, 
the overhead crane is required at the beginning and 
end of each machine cycle. Because the newer ma- 
chine can be loaded and unloaded at any time in its 
cycle, the overhead crane is more available for other 


.. put four hand controlled valves in front of 


the operator ... this circuit shows how to pre- 


rent faulty action if the wrong valve is shifted. 


applications. An additional crane would have been 
more expensive than the loading equipment and 
would have been impractical because of the crowded 
area. Not only is operator fatigue reduced, but set- 
up time is shortened and the new equipment pro- 
vides greater flexibility. 

The two loading platforms are operated by cyl- 
inders to raise and lower, and to move toward and 
away from the work table. The work is loaded on 
one of the fork type loading platforms which is then 
actuated to move forward and place the work on the 
mounting blocks of the work table. 


ALIGNMENT AND CLAMPING 


Two cylinders on each side of the work table 
align the work before clamping. The two cylinders 
on one side are double-end units. A clamping head 
is mounted on one end and a sleeve stop is mounted 
on the other end, This sleeve stop can be adjusted 
according to the width of material being worked, 
and provides a definite adjustable gaging point for 
the work. 





FORK TYPE TABLE moves 
up and down and perpendic- 
ular to the work table. Speeds 
of table movements are reg- 
ulated by flow control valves. 
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The two aligning cylinders on the opposite side 
ire moved up and down together by two other cyl- 
inders. This feature permits loading by the crane 
from that side. The double-end alignment cylinders 
on one side of the work table have a 31-inch bore 
and a 1“i-inch rod diameter. The two alignment 


cylinders on the opposite side of the work table 


have a 2! o- ime h bore. Thus the double-end cylinders 
h ive an effec tive pressure area of 7.22 Sq. in. and 
the single ended ( vlinders have a head end area of 
1.9 sq. in. The resulting differential in clamping 
force produces resultant force against the sleeve 
stops of the double-ended cylinders and prevents 
movement of the work in the direction of either pair 
of cylinders during aligning. 

The aligning and loading circuit operates at 700 
psi and is powered by a 715-hp motor driving a 
10-gpm variable volume vane pump. The eight cyl- 
inders which clamp the work during machining are 
powered by a 12-gpm variable volume, pressure 
compensated vane pump mounted with its reservoir 
on the work table. This pump moves with the table. 
Power for the pump motor is connected through 


i cable reel mounted on the machine frame. YYY 














FOUR ALIGNMENT CYLINDERS are mounted along 
work table. Cylinders to right can be lowered to pro- 
vide clearance when loading work with overhead 
crane from that side. In retracted position, align- 
ment cylinders actuate normally closed limit switches. 
This extinguishes red warning lamps to indicate cyl- 
inders are retracted and work table can be traversed. 


Loading platform 
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To opposite loading platform controt 





BY CONNECTING VALVES IN SERIES and using 
shuttle valves, sequence safety of manually con- 
trolled operations is provided. Because valve 4, con- 
troliing loading platform, is connected in series with 
valve 3, controlling alignment cylinders, valve 3 must 
be centered for operation of platform. Loading plat- 
form cannot be operated at same time as alignment 
cylinders. Connecting controls of both loading plat- 
forms in series permits operation of only one plat- 
form at a time. Use of shuttle valves makes control 
of horizontal movement of loading platform depend- 
ent on control of vertical movement. Operation of 
alignment cylinders B and A is dependent on opera- 





tion of alignment cylinders C. Loading platform can- 
not be moved horizontally unless valve 4 is operated 
to raise or lower platform. Aligning cylinders B and 
cylinders A cannot be moved unless valve 3 is op- 
erated to move cylinders C. Thus all operations are 
dependent upon valves 3 and 4 and valve for opposite 
loading platform corresponding to valve 4. 

Pilot operated check valves in circuits to cylinders 
A and D act as counterbalance valves to hold the 
load up. Pressure must be applied to lower the cyl- 
inders before the check valves open to allow move- 
ment. Flow control valves control speed of the load- 
ing platform and alignment cylinders. 





An end fitting 

that holds is the first 

requirement for a 

hydrostatic testing machine. 

Then comes 

the important matters 

of cost and simplicity 

of operation. 

Here's how a tool engineer 
designed a. . 


QUICK-CONNECT, 
LEAKPROOF 
TUBE FIXTURE 


@ By C. B. Weidner 


HOPS doing a large amount of high pressure 
piping find that a pre-use pressure test of com- 


ponent tubing is of great value in reducing rework 


due to tubing leaks. This pre-test, while a cost saver, 
is in itself a costly operation. The holding and seal- 
ing of the tubing for pressure testing requires either 
that the ends be soldered or held by some purely 
mechanical means such as a compression or flare 
fitting. The cost of ferrules or flaring plus later re- 
moval of the fitting nuts is no small item. 

The problem can be reduced to basic functions: 

1. Sealing of the tube joint 

2. Holding the tube ends to prevent the applica- 

tion of pressure from blowing them out of 

the fixture. 

A good fixture, will accomplish both these func- 
tions and yet require only that the tube end be in- 
serted into the fixture and simply withdrawn after 
pressure test. The drawing shows our answer to this 
tooling problem. 

Let us suppose that we are receiving 4% in O.D. 
tubing in 50 ft coils. The tubing is to be used in a 
3000 psi system. Pressure test would be 4500 psi and 


Bp. WEIDNER, Tool Engineer, Air Products, Incorporated, 


Allentown, Pa. 


Pusher ring 
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Pressure input tube Housing 



































Piston Rubber collet Tubing 

Tube to be tested is inserted through the 
housing opening, through the pusher ring, 
through the collet and into the O-ring cham- 
ber in the piston. The collet is about 1/64 inch 
larger in I. D. than the tube O. D. A rubber 
collet will close in on an O. D. 1/8 inch smaller 
than its “free” position I. D. A collet of the 
type used in tap drives can be used and is in- 
expensive. When pressure is admitted to the 
fixture, the restriction to flow caused by the 
O-ring causes the piston to move to the right, 
The piston moves rather than the tube being 
forced out because its greater area exposed to 
pressure receives a greater total force. This 
large area also causes the piston to be sen- 
sitive to very low pressures. The piston mov- 
ing to the right causes the collet to be pushed 
into the cavity in the piston by the pusher 
ring. This collet motion causes it to close tight- 
ly on the tube. As the pressure in the fixture 
rises, the collet grips more tightly. For ex- 
treme pressure applications it is well to limit 
amount of collet closure by adjusting the 
length of the pusher ring so that the piston 
can bottom on the entry wall of the body. When 
the pressure is relieved, the springs cause the 
piston to move to the left. This motion causes 
the collet to release the tube and allow its easy 
withdrawal from the fixture. The springs 
are only of sufficient strength to override the 
frictional resistance of the O-ring. Pressure 
input tube is silver brazed in the end flange 
which is provided with an O-ring to effect a 
seal with the body. 

All O-rings are backed up with anti-extru- 
sion rings for high pressure service. Making 
all parts from stainless steel allows water to 
be used for the hydrostatic fluid. 


because of attendant high pressure hazards the 
test will be performed hydrostatically. 

The ends of the tubing coil are deburred on the 
O. D. The deburring tool also chamfers the tube. 
After deburring, the tube ends are pushed into the 
fixture. Fluid is allowed to flow through the tubing 
to evacuate the air. The drain valve is closed and 
pressure raised to the required value. After test 
pressure is removed, tubing ends are withdrawn 


from the fixture. vvy 
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Illustrated here are new and recently improved 


7 
What’s 'N ew | in units added to Vickers most complete line of 


oil hydraulic equipment. Look to Vickers as a 
single responsible source for integrated hy- 


VICKERS.- HY DF AULIC S __. tees cotpenents, please witte fortovtetenen 


Drawings by number. 





V-LINE PISTON PUMPS AND 
ERIES 18 PIPELE POWER PACKAGE consists MOTORS for 5000 psi. Unique 
basically of electric motor, hydraulic pump, control design minimizes relative move- 
circuit and reservoir. Available in 3 circuits, 3 ment between rotating parts, 
pump sizes and 3 electric motor sizes. Inst. Dwgs. provides increased bearing sur- 
178706, 7 & 8. faces and reduces complexity of 
ports. Result is improved effi- 
ciency, longer life, and reduced Variable Displacement Gonetart, yy 
maintenance. Supplied with fi? Mey oul Ales 179059. Available. alte 
straight thread connections. aysijabie with pressure is a Constant Displace- 
Bulletin 55-72. compensator control. Inst, ment Piston Pump. Inst. 
Dwg. 179060. Dwg. 179058. 


SOLENOID OPERATED 2- AND 
4-WAY VALVES with many improved 
features. (1) Integral junction box 
(2) covers that retain the solenoids 
and (3) manual operation for testing. 
DG4S4 %* solenoid DG5S4 %* solenoid Compact and versatile. Gasket mount- 
operated. Inst. Dwg. controlled pilot oper ing simplifies installation and overhaul 


182412, available ated. Inst. Dwg. 182413. «+. also minimizes piping. 
1%", 2°, 3” available 





LE CONTROL PANEL 
Improved design. Provides any cycle 
sequence of rapid advance, adjustable CG-03 Relief Valve (gasket 
feed, dwell and rapid return motions. mounted). Subplates available 
: Maintains smooth and constant preset , “it pipe or straight thread 
VICKERS feed rate (either one or two) regardless connections. Inst. Dwg. 175630 
EXHIBIT at the of Ructeotions in culling feel resistence CS-03 available with straight 
TOOL SHOW or hydraulic pressure. thread connections. Inst. Dwg. 
a 175629. 
BOOTH 1411 2242 Solennid Controlled 
Operated (gasket mounted) 
f Jes smooth low current 
Inst. Dwg. 182414 





C02 — Reciprocating 4CG-03 Pilot Oper- CG-714 Deceleration 
Cycle Control Panel ated Check Valve, Valve, gasket 
For Gasket Mounting gasket mounted. Inst. mounted. Inst. Dwg. 
Inst. Dwg. 177083 Dwg. 135468. 





OlL COOLERS 
Vickers Oil Coolers are 
characterized by their 
very high rate of heat 
transfer per unit of 
space occupied. Bulle- 
tin 55-69. 


CGV-06 5000 psi URG1 Unloading Re- SG1 Pressure Switch, 
Relief Valve gasket lief Valve, gasket gasket mounted. Inst. 
mounted with straight mounted. Inst. Dwg. Dwg. 172538. 
ig ‘ey 178974. For further information on any unit shown, ask 

acai, over for Installation Drawing by number indicated. 7435 


Air Type 





Application Engineering Offices: ATLANTA «+ CHICAGO 
ATi CLEVELAND DETROIT HOUSTON «+ LOS ANGELES 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 


PORTLAND, ORE. « . 
1474 OCAKMAN BLVD, ° DETROIT 32, MICH. (Berkeley) « SEATTLE + ST.LOUIS + TULSA + W 
IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Here is "smart" circuitry which 
senses fits that are too loose 
or too tight. The hydraulics 
also has the power to push 
out a part that's too tight. 


PRESS-FIT TOOLING 


. . . throws out bad parts 


SSEMBLY tooling shown in the hydraulic cir- 
A cuit is all manually operated except for the elec- 
tric signalling devices which operate indicator 
lights. The tool engineer can readily adapt this 
circuit idea to a variety of assembly jobs. 

A 4-way three position valve controls the motion 
of the upper piston which pushes the loose work- 
piece into the rigidly clamped member. A counter- 
balance valve shown in the circuit can be used if 
it is found necessary to maintain a small back pres- 
sure to hold the piston up when the press is not in 
use. Use of this valve would depend on weight of the 
upper piston, and amount of leakage through the 
closed center 4-way valve. 

The pump may be a variable volume pressure con- 
trolled pump as shown, or a hi-lo double pump. 
Either selection would be efficient. However, if the 
press stroke is short and if operation is not con- 
tinuous, a fixed displacement pump could be se- 
lected. Maximum pressure is set to produce the 
maximum force required for greatest interference 
between the parts. 

The lower cylinder is used to check the fit for 
tightness and to eject a part which has not driven 
completely home because of too much interference. 
lo perform these two functions, its size in relation 
to the upper cylinder must be properly propor- 
tioned. To check for tightness, a force of about 14 


the pressing force is used. To eject the part, a 
force equal to twice the pressing force should be 
available. 

The ejector cylinder is controlled by the 4-way 
and a 3-way valve. The fit is automatically tested 
when the 4-way valve is moved to raise the upper 
piston. At this time, oil pressure will be acting on 
both the rod and blank ends of the ejection cylinder. 
The resultant force on the blank end is the test 
force. If the fit is not tight enough, the pin will be 
pushed out. As the loose pin is ejected, the limit 
switch is tripped to light a warning lamp. If the 
fit is too tight, the part probably will be only part 
way in, making disassembly necessary. The pressure 
switch will trip to light a warning lamp when ex- 
cessive pressure develops. 

The operator will then shift the 4-way to raise the 
upper piston and then shift the 3-way which opens 
the rod end of the ejection cylinder to tank so that 
full ejection force can be developed on the blank 
end. 

In our setup, the upper piston has a 2 inch bore. 
When pressure is set at 1000 psi, the force on the 
head end is about 3,200 pounds. We get about 7000 
pounds for ejection with a 3 inch bore for the 
lower cylinder. The test pressure depends on the 
rod size of the ejection cylinder. A 11% inch rod 
does the job by giving a test force of 1800 psi. vvv 
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on your 
Hydraulic Tubing 


problems 


Need special service on a hydraulic tubing problem? Or 
special sizes and shapes made to your specifications? 
Then we're the people to see 

We're geared for service. Our research, production and 
sales teams are small enough to give you the kind of 
personalized service and teamwork that gets results when 
nothing else can. And they're big enough to achieve vol- 
ume production ina hurry at our modern, versatile plant 

Whatever the type of cold drawn, seamless tubing you 
require, you'll find that Summerill is completely equipped 
to produce it to your specifications. What's more, every 
operation at Summerill is laboratory controlled to give 
you consistent peak quality of product with every tube. 

Why not let us get started on your problem today? 
We'll welcome the opportunity to serve you and show 
you how you can make a better product at less cost with 
Summerill Seamless Tubing. Address: Summerill Tubing 
Div., Columbia Steel & Shafting Co., Pittsburgh 30, Pa. 


Summel 


District Offices: 


BUFFALO + CHATTANOOGA «+ CLEVELAND «+ DAYTON 
DETROIT + HARTFORD +*« NEW YORK «+ PHILADELPHIA 
PITTSBURGH + MILWAUKEE « CHICAGO 


HYDRAUL.C TUBING @ SPECIAL TUBING © MECHANICAL TUBING © DIESEL TUBING + PRESSURE TUBING @ AIRCRAFT TUBING 
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in Hydraulic 
Power 
Transmission 


sign, manufacture and installation of 
s. With a first-class knowledge of 
of standard equipment we guarantee 


nlong details of your own hydraulic 
pasting cure! 


HYDRAULIC PUMPS AND MOTORS 
fractional to 300 h.p. 2000 p.-s.i. 


DOUBLE-ACTING CYLINDERS 
Bores up to 6”. Strokes to application 
PRESSURE AND FLOW CONTROL 
VALVES 


ANCILLARY EQUIPMENT 





elavite 
fay draulics 


—— ——— = 


| Ke 





TE ROTARY PUMPS AND MOTORS LTD. 
ALLESLEY - COVENTRY 
Telephone: Meriden 44! 


Canadian Agent: JOHN SPOTTON CO. LTD. 21 CARSON ST. TORONTO 14, ONTARIO 
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Ask a user what part of a cylinder deter- 
mines the amount of down-time for repair 
and his answer is almost sure to be: “the 
packings’. Because packings are the most 
vulnerable part, it's important to understand 
where they are used, what types are availa- 
ble, and how to install them properly and 
rapidly. Here are some pointers which will 


help the user of non-metallic 


Cup seo/ Flonge sea/ 
: | 


ae 
“,,0 Y or chevron 
UYU packing pocking 
' ' 


aa—|—— .§ €—}>—~s» 


Gasket 





"Oo “ring 


FIG. 1. PACKINGS for hydraulic and pneumatic 
equipment are available in a variety of shapes to 
meet the requirements of piston rod, piston head and 
static joint seals, 


PACKINGS . . . for air and oil cylinders 


@ By E. P. Stahl 


OTH static and dynamic seals are used in fluid 
B power cylinders to prevent leakage and to per- 
mit efficient build up of hydraulic force. The static 
seals used at joints are in most cases O-ring type 
or flat gasket material, These static seals have very 
long life and are seldom a source of trouble. It is 
the moving seals which fail and require service. 
When the cylinder is disassembled for service, ex- 
amination of static seals and proper assembly which 
avoids damage to the seals will prevent trouble. 

Moving or dynamic packings are used as seals 
between the reciprocating piston head and the cyl- 
inder wall, and between the piston rod and cylinder 
end cap. Packings used at these points are automatic 
in action because pressure promotes sealing. Figure 
| illustrates common shapes of non-metallic pack- 
ings. Sealing action of the cup, “U”, Vee and O-ring 
increases with pressure. 

In general, it is much easier to design a hydraulic 
packing to withstand medium and high pressures 
than one to seal very low pressures. Frequently, hy- 


gE. Pp. STAHL, The Garlock Packing Co., Palmyra, New York. 
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(A) For low pressure up to 200psi 
(8) For medium pressure 200 to /5O0Opsi 
(CD) For high pressure /500 psi & up 





FIG. 2. EFFECT of pressure on the form of the lip 
for synthetic rubber “U” packings. 


draulic packings which are required to withstand 
appreciable working pressures, must also be effec- 
tive in preventing oil leakage when the mechanism 
is not in use or not under pressure. A finger spring 
or garter spring may be used for preloading the 
sealing lips when they are not actuated by fluid 
pressure. For low pressures, up to 200 psi, the lips 
of hydraulic packings should be comparatively long 
and flexible as shown in Figure 2 design A. For 
medium pressure, 200 to 1500 psi, a stouter lip and 
heavier cross section as shown in Figure 2 design 
B are desirable. For high pressures a stiffening of 





PACKINGS FOR CYLINDERS 





the section and shortening of the 
lips as shown in Figure 2 designs 
C and D are desired. Design D is 
a cloth-inserted or fabric seal with 


a heavy cross-section. 


At high pressures it is increas- 


ingly important to reduce piston 
clearance to absolute minimum in 
view of the danger of heel extru- 
sion. Fabric or cloth-inserted cup 
and flange packings are often rec- 


FIG. 3. AIR CYLINDER design uses “U” 


ommended for high pressures be- 
cause of their resistance to weal 


and extrusion. 


MATERIALS 


Automatic, “L”, flange and cup, 
packing made of oak-tanned and 
chrome-tanned leather have proved 
highly satisfactory for water pres- 
sures for many years. Chrome- 
tanned leathers are used with oil 


cup packings on the piston 


head, Vee packings are used on the rod end. Tomkins-Johnson Co. 


FIG. 4. HYDRAULIC CYLINDER uses Vee type rod packing of Buna- 
N compound. The piston packings are a single lip design made from 
a neoprene and duck compound. Ortman-Miller Machine Company. 





homlered assembly 
pocking 


Hot packing installed 
- Aa | Spigot or assembly 
} 7 foo: 
hf SZ a ae al 
— ads 
7 =I “ ahead >>Y > 
4 
SS Tr” 


Hor pocking 





FIG. 5. DAMAGE which 
might be caused by passing 
the packings through threads 
is avoided by use of the 
chamfered assembly tool. 


FIG. 6. FLANGE packing as- 
sembly over a sharp edge is 
facilitated by use of the spi- 
got type tool. 


but oak-tanned leathers are not 
suitable because mineral oil tends 
to dissolve the natural fats in 
leather to make it brittle. This is 
particularly true if the oil gets hot. 

The ideal sectional shape of a 
hydraulic packing depends not 
only on the pressure and other op- 
erating conditions but also on the 
packing material used. Packings 
made from soft materials, as a 
general rule, behave under low 
pressures as hard or tougher ma- 
terials behave under higher pres- 
sures. The “U” packing cross-sec- 
tions shown in Figure 2 for vari- 
ous pressures is based on a hard 
grade of synthetic rubber material 
of 90 deg Shore hardness. The 


higher the pressure, the less im- 


portant become the sealing lips of 


“UL” packings. 

For many years, packing man- 
ufacturers have used rubber in 
various forms and shapes as seal- 
ing devices. Prior to development 
of synthetic rubber, such packings 
had limited applications. Today, 
many available oil resistant elas- 
tomers are widely used for pneu- 
matic and hydraulic cylinders. 

The term “synthetic rubber” 
covers materials having widely 
varying properties such as hard- 
ness, resilience, cold flow, aging, 
etc. These properties vary with 
temperature, pressure and nature 
of liquid being sealed. 

Pre-aging of synthetic rubber 
packings in hydraulic fluids gives 
much more consistent results than 
packings that are not aged or those 
that have been subjected to a vari- 
able amount of air aging. It is sug- 
gested that packings be soaked in 
hydraulic oil, wrapped and pack- 
aged with appropriate identifica- 
tion, 

In the last few years, Teflon has 
been finding greater use as a pack- 
ing material for hydraulic cylin- 
ders. It is impervious to petroleum 
base and fire resistant fluids, and 
will withstand temperatures from 

100 to 500 F. 


INSTALLATION 
SUGGESTIONS 


Care must be taken in install- 
ing hydraulic packings because 
most of these packings have inter- 
ference at the sealing lips. The 
outer sealing lip is larger than the 
bore of the cylinder into which it 
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fits and the shaft packing is small- 
er than the rod on which it fits. 
Very often packings have to be 
pushed past threads, or over 
splined shafts. It is often neces- 
sary to use assembly sleeves or 
spigots as shown in Figure 5. Fig- 
ure 6 shows a method of assem- 
bling a packing over the end of a 
shaft in a hydraulic jack. 


WHAT CAUSES Seukte Seleacid Single Solenoid Single ‘ 
PACKING FAILURE “O-Ty pe” Control Valve Plunger Control Valve 7] 
wy 


Abrasive wear is caused by a , 
roughness or poor finish of metal DESIGNED "a am . | C - a ont 
e 4 = 
. ee 





parts, scores, blow holes, grit, etc. 
Whenever possible parts on which 


packings operate should be hard- AND 


ened, ground and polished. 
Chrome plating also helps in some 
cases. Grit should be filtered out BUILT TO 


of the hydraulic fluid. aw © 9 9 


Heel extrusion, which is the ASSURE cals Ceiitaitat Cannan 
y. 


forcing of packing material be- a a ope Two Position Hydraulic Valve 
tween piston and cylinder or piston _ — 

rod and gland housing followed = ° 

by tearing of trapped packing ma- efficient and dependable operation 
terial, is due to excessive piston ot h: d hi 

clearance or unsuitable material. your machines an mac nery 


Blow out of cup or flange pack- Can you afford to gamble with less ? 


ing may be caused by inadequate , ; ; f 5 
@ Why build — or buy — expensive machines and then restrict 


their output and risk breakdowns and production tie-ups because of 
inferior control valves? 


compression of packing flanges; 
use of too elastic material to with- 
stand pressure encountered, and 
softening of material caused by Positive and fast acting Quick-As-Wink valves meet the most 
heat or swelling action of fluid. exacting requirements. They deliver dependable precision per- 
Possibly fabric or cloth inserted formance month after month and year after year. Machine operators, 
packing will remedy the trouble. | foremen, superintendents and machine builder trouble shooters will 
The compression should be limited tell you that there is nothing better than a Quick-As-Wink valve. 
by provision of shoulders, or spac- | REMEMBER,— your efforts to increase production and cut costs can 
ing of collars. only be as successful as the air and hydraulic valves that control the 

Hardening can be the cause of operations. Don’t gamble. Play safe. Specify Quick-As-Wink valves. 
the wrong material or of heat | Get full details. Write for Bulletin No. 531, Today! 





which reduces piston clearance. 
ut eee 


Softening too may be caused by ——-}59 about 
the wrong material, heat, or ab- aS 
sorption of fluid by the packing ' 
material. ver | 


Editor’s note: Other articles, | 


recently published in APPLIED HY- | wt greet ane mane LEVER OPERATED SINGLE PLUNGER 
: ; : r | VALVE %"' to 1"’ sizes. Single pedal spring VALVE %" to 114” sizes. Widely used 
DRAULICS, which will give you in- return and two pedal designs. Operator has Gor quuiveling dnaie end dude entte 


f ath al lesi 4 li both hands free to handle the work. 
ormation about design and appli- 


cation of packings are: Increased » . a 
O-Ring Life, Gil Close, Feb. ft 1% A i, kk 
1956; Piston Rings for Hydrau- UIC. . S- in = 
lics, E. J. Taschenberg, J. W. Pen- AIR AND HYDRAULIC 
nington, Nov 1955; Packing Gland : - 7 _ 

Redesign Reduces Pump Mainte- Co trol Val 

nance, R. W. Cline, Oct. 1955; I | - VES 

O-Ring Maintenance, R. G. Demp- Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 


sey, Oct. 1955. | Mfd. by C. B. HUNT & SON, INC., 1999 East Pershing St., Salem, Ohio 


cylinders and as pilots for other valves. 
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INTERMEDIATE 
FLANGE MOUNTING 
HYDRAULIC 
CYLINDERS 


Application of the Pathon Intermediate 
Flange Mounting, as shown by the simplified 
drawing below, saved this machine company 

25% of their base casting cost. Bonus ad- 
vantages included reduced shipping 
weight, easier handling, and the uni- 
versally recognized operating efficiency 
inherent as tage Pathon Cylinders. 


\ 


‘ 


With Pathon Intermediate Flange ™ 





Mounting Cylinders you choose 





whichever mounting position best 
suits your specific needs. Various 


number of combination mount- 

ings. Thus special mounting LESS 
brackets are eliminated. The BASE 
cylinder is rotatable to any posi- CASTINGS 
tion for connecting pipe ports NEEDED 
and mounting puds. Pathon Cyl- 
inders are available in the R. H. 

2000 P.S.I. Series and the Q.H. 

1000 P.S.I. Series. 


ne 
heads of other mounting types | 
may be combined with the inter- 
mediate flange to provide a large 25% ae 
° 
' j 
teks 





HAVE YOU A HYDRAULIC CYLINDER MOUNTING PROBLEM? 


The chances are that one of the standard eight Pathon Hydraulic Cylinder 
mounting types or their combinations will adequately fill it. However, on 
any unusual Cylinder problem, we will be glad to help you reach a solution. 


ry, MANUFACTURING CO. 


3823 PACIFIC AVE. — CINCINNATI 12, OHIO 
AIR CYLINDERS—HYDRAULIC DIRECTIONAL CONTROL VALVES—HYDRAULIC CYLINDERS 
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Tool designers, assigned to develop automatic soldering fix- 
tures for small parts, will be tackling a challenging job. Did you 
ever study the motions made when hand soldering a few connec- 
tions on—let's say a small capacitor used in the ballast of a 
fluorescent fixture? To convert the many necessary motions to 


automatic operation takes considerable ingenuity. 


AUTOMATIC SOLDERING CIRCUIT 


. . . reduces handling and costs 
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Solder pot Flux lift 
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NOTE 
@A.S. + Air supply 

















@ By George Kartman and resistors to small capacitors. After the work is 
inserted in holders mounted on a standard air op- 

HEN you're doing a million soldering opera- erated, electrically controlled indexing table, the 
tions a year to produce small capacitors, time operator starts the cycle to automatically flux, 
spent in the development of good tooling pays off solder and eject the work while the next unit is be- 
in dollars saved. The drawing shows the pneumatic ing prepared. If this cycle is finished before the 
circuitry devised to automatically solder the leads next unit is ready for soldering, the machine has a 
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New Prod 


el & Lb “CN” seals 
pressure without use 
of O-Ring 
Sav ngs in tools 
scrap and loss of 
production, also in 
assembly and 
maintenance 
Eliminates stress in 
valves—elbows 
and tees can be 
positioned to 405 
Assemble and re 
assemble without 
damage to port or 
fitting no need 
for sealing com 
pounds 
Excellent resistance 
to vibration 


Ring Fitting 


Seals pressure with 

O-Ring 

Reduces installation 

time—no need for 

sealing compounds 
@ Range of sizes from 

s tod 


Metering Valves 
Carbon or Stainless 
Steel 


@ Pressures up to 
900 PSI 

@ Straight or angle 
valves with male 
pipe, female pipe 
9 tube connections 

@ Use aos a metering 
or shut-off valve 

® Range of sizes 


from “a to % 


Flange ritting 


e S.A.E. bolt hole 
spacing 

@ Solid ind = swivel 

tube, pipe or weld 

onnectons 

© O-Ring seal 

@ Elbows and tees 

} be positioned 

© Bolt together and 

vse as flange 


vmons 


Only L&L gives you a “Complete Fitting Line’ 


ucts By 


Only L & L offers the com- 
plete line of fittings, with 
the widest choice of de- 
sign, for any type of hy- 
draulic piping application. 


Representatives in principal cities 
} Write for full particulars to: 


MANUFACTURING COMPANY 
8088 E. Nine Mile Rd., Van Dyke, Mich 
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AUTOMATIC SOLDERING FIXTURE 





Continued 


built-in safety to prevent recycling. 

Here’s how the circuit works. The operator 
presses a control button to index the table 90 de- 
grees. Just before the indexing is finished, limit 
switch 1 will be actuated momentarily, giving an 
impulse to solenoid valve (1) which will open for 
the air to shift control valves (2) and (3). Control 
valve (2) supplies air for the ejector which at this 
moment ejects the previously soldered unit. At the 
same time, air pressure powers the scraper to slow- 
ly skim the solder pot. Control valve (3) will sup- 


... safety, controlled timing and automatic 
cycling . . . these factors are assured by 
careful selection and arrangement of pilot, 


cam, and solenoid operated air valves. 


ply air pressure to bring the flux basin slowly for- 
ward. Before the flux basin reaches its position, 
under the terminals to be soldered, it actuates valve 
(4) momentarily, to direct pilot air pressure to re- 
verse control valves (2 )and (5). When valve (2) 
is reversed, the ejector is withdrawn and the scraper 
passes once more over the surface of the solder to 
leave it perfectly clean. Air is directed by valve (5) 
to the bottom of the flux lift cylinder. 

Reaching its top position, the flux basin will trip 
limit switch (2) to cause reversal of valve (5). The 
limit switch was used here instead of an air valve 
due to lack of space. As soon as valve (5) is re- 
versed, the flux lifter cylinder goes down. On the 
down stroke, valve (6) is actuated to direct air to 
shift valves (3) and (7). The flux basin is returned 
and air pressure acts to raise the ladle submerged 
in the solder pot. 


TIMED BY A PISTON STROKE 

Reaching its top position, the solder ladle trips 
valve (8) to allow air to go through the adjustable 
bleeder to the timer cylinder. This cylinder con- 
trols the time the terminals are submerged in the 
solder. When the timer cylinder completes its stroke, 
it compresses valve (9) to cause reversal of valve 
(7) which directs air to slowly lower the ladle into 
the solder pot. The machine is now ready for re- 
cycling. 

The two normally open limit switches, 3LS and 
ILS, are connected in series with the operator’s con- 
trol button for recycling. These switches will only 
permit starting a new cycle if the flux basin is in 
its back position and the ladle is resting in the 


solder pot. vvv 


CEORGE KARTMAN, Engineer, Specialty Transformer Div. Ca 
nadian General Electric, Toronto. 
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| FOR OVER 
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696 Ross Operating Valve 
U. S. Rubber Co. 
760 True-Trace Sales 
Gerotor May Corp. 
Drillmation Co. 
Roto-Mation Inc. 

600 Schramm Inc. 

Logan Engineering 





908 Allied Witan Co. 


1028 Marvel Engineering Co. 
1227 Crane Packing Co. 
1321 Chicago Pneumatic Tool 
1306 Shell Oil Company 


1411 Vickers, Inc. 


1706 Denison Engineering Co. 






1820 Davey Compressor 










y, 








908 Allied Witan Compan 


You'll see ine new series 4-44 1 
attenuator for air systems. This new 
1as an internal resonator and a diffu 
with a large exhaust radiation 
Available in eight pipe sizes fron 


xIDT 
NEL 


inct 


You'll meet: S. J. Gibel, Ed Andersor 


>. Hennell 


Circle 301 on Reader Service Card 


374 Brown & Sharpe Mig. Co. 
You'll see... 
nately 1 to 50 gpm at 500 pai. 
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560 The Garlock Packing 
Company 


Garlock @ «oq 
ee, — 


You'll see . . . a line of mechanical 
packings and sealing devices for air 
ind hydraulic applications. Packings 


This fold-out insert is your guide to Fluid Power Exhibits 


March, 1956 


an exhibit including gear 
pumps built in sizes to deliver approx!i- 


Exposition... 


March 19-23 


You'll meet: 


Circle 303 on Reader Service Card 


545 Beckett-Harcum Company 


You'll see . . . their complete line of 
tir and hydraulic valves. The exhibit 
will feature a new series of valves for 
handling slurries and other viscous 
fluids. 
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303 The Alpha Corporation 


You'll see . . . Molykote lubricants, 
which are being used in various indus- 
tries, to solve high temperature and 
high pressure lubrication problems. 
You'll meet: David Noltie, Alpha’s vice- 
president and Harold Braner. 
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641 Applied Hydraulics 
Magazine 


You'll see . . . pictorial display of fluid 
power applications for better tooling. 
Sample copies of the recently published 
Master Catalog of Fluid Power Prod- 
ucts and “Air and Oil Cylinders in In- 
dustrial Applications” by Elmer Heiser. 
You'll meet: General manager Ben 
Horchler and AH’s editors Paul Reed, 
Paul Rolnick and Allan Morris. 


Use the Reader Service Card in this issue to get detailed 
information about products exhibited at the exposition 


750 Gerotor May Corporation 


Bo 0S: 


You'll see . . . a display of hydraulic 
pumps and motors. Featured product is 
the new variable speed transmission. 
Having an output speed range of 425 
to 1500 rpm at a maximum hp of 3.5; 
and an output speed range of 60 to 
425 rpm at a maximum torque of 525 
in-lbs. 

You'll meet: Earl L. Wilson, C. Nat Eck- 
hardt, Jr., C. R. Rodgers and Elmer 


Boehs 
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557 M-B Products Division 


You'll see . . . a demonstration of their 
line of air tools protected by their line 
of air filter—regulator—lubricator units. 
You'll meet: Irving N. Manheimer, presi- 
dent, and a number of M-B’s distribu- 
tors. 
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792 United States Rubber wckage. Neon displays w how the 


WY EAL LIES Company peration of a two pressure pum 
j ; (ied eects iit and a motor driven transmissior 
iP You'll see... ; , spl Y os J. S. Soul eet F. T. Hecrincion. 40. enles 
vA 4 APS (sis mas ‘ ' i ; ae R. E. Esch, general sales manager, | 


iarK saies nanag 
t veen ifts. Teeth of the belt : 

, idvertising manager and sales enai- 
ngag st ves of pulleys t Dr ice 
ee ye © proces S 
at the 1956 ASTE Industrial Exposition varit} . 


° v nor r irive with ad minimuf n -. sar 
Se A van Wormer 


f klash 
oe You'll meet: J. F. Comstock. H. E. Dad Circle 315 on Reader Service Card 


Booth ‘ le 31 om Reader Service Card «S29. Ae Schrader’s Son Div. of 
328 NOPAK Division a a Scovill Manufacturing Co., Inc. 4 


See se On 257 The S-P Mig. Corp. 


You'll see . 
You'll see... a new 
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You'll meet: | 


366 Hanna Engineering Works 
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You'll see . . . a display of pneumati 








479 Standard Pressed Steel Co. 


You'll see . . . display of fasteners in 











You'll meet: Danie! F Hulgrave jr juctior ne { the featured pro lucts 
hn Turner 1ld C. Beucker, L. John W be the Lub-air-ator 
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nk, George A. Gage 





suninee Circle 313 on Reader Service Card 1706 The Denison Engineering 
ind stair Universal mounting Company 
rackets and universal trunnion will be 245 Logansport Machine Co., You'll see eratine display 
tured accessories for T eries fluid Inc. hydraulic [ aah fectaten & 







wet 








1yed 
You'll meet: J. T. Ellis, J. C. Hanna 






sure characteristics 
















hnke, D. L. Shank ind E. R. V 
You'll meet: W. C. Denison, president 
Circle 309 on Reader Service Card P. W. Norris, vice president, sales 










Denison Neale, R. H. Krepps, Robert 
Clouse, M. G. Sulser, R. H. Bass 
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141 C. B. Hunt & Son, Inc. 


You'll see . . . an entirely new line of 
s which is known as the "B” type You'll see . . . complete line of air and 
svailable in the %” sizes it hydraulic valves, cylinders, power 
ble scolencid and in var packages and filter units. Featured 429 Miller Fluid Power 
ns, such as hand, pilot puct Vv be he new Uira-mauc i Company 


ted, et nder and the new line of pilot operated 
~— encid mie - An attention You'll see... Miller's famous lege 


oe ae oT ee ae setter will be Mr. Logan-mation wh f Cylinder Knowledge”, revamped and 
; ‘ eee e fluid t nerated expanded to demonstrate cylinder op- 
. z . ‘ You'll meet: Charles H. Wilkinsen, pres- eration, efficiency, elimination of main 
Circle 310 on Reader Service Card jent; v.p’s L. L. Austin, and Howard tenance, increased production. A new 

Peppercorn: sales manager, L. R. Bur- th -fitti that eliminates 

. Peppercorn; sales manager, L. R. Bur ureaded = sea l-fitting imi 

238 National Fluid Power ser: H. L. Stewart and Joe Moritz. leaks of oil and air at pipe threads; 
Association 


You'll see... 







You'll meet: N 


Aer 





nerman 












jouble-acting reciprocating boosters 
ew } re, pré which with shop air, cycle continuously 
pared for the aaiiend 11 public, whi je- - to supply a constant flow of oil for 
tribes part played by fluid powered 1411 Vickers Incorporated hydraulic cylinder operation 
] You'll meet: Bruce Rasmussen, Walter 
Kudlaty, Frank Flick and a flock of en 
jineers turned College Professor. 





Circle 314 on Reader Service Card 






} 





quipm ! md You'll see ... a complete line of oil 
1viatior ydra mponents: pumps, motors, 
You'll meet: Pxecu! ecretary, Barret valv 1 xccessories. The featured 
Roger product the new pipeless power Circle 318 on Reader Service Card 








APPLIED HYDRAULICS 
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miniature 
screws 


Set screws and socket head cap 
screws, sizes +O through +3 


These UNBRAKO miniature screws, made to Class 3 fit, 
meet the most severe requirements in modern minia- 
ture devices. They have accurate sockets, continuous 
grain flow lines, fully formed threads for tight wrench- 
ing and precision fit. Available in heat treated alloy 
steel or stainless, in a variety of standard lengths. See 
your authorized industrial distributor for details. Or 
write us for literature and samples. Unbrako Socket 
Screw Division, STANDARD PRESSED STEEL CoO., 
Jenkintown 2, Pa. 

STANDARD PRESSED STEEL CO. 


——— 
UNBRRKO SOCKET SCREW DIVISION $F 
— 

PENNSYLVANIA 


JENKINTOWN 





SOLENOID OPERATED 
AIR VALVES 


designed to 


J.C. 


standards 
Y," vo ¥,” - VY,” ™ ¥," 
4-Way—Model 441 














J FEATURES 
lA A—Manval 


Operating Button 








. \ \ B—Water-tight and 

\\\ Dust-tight Solenoid 
Enclosure with 
built-in Electrical 


WN \ SISA Juntion Box. 
UY jx fo 
ZZ YHy 


Write for information—Prices 


AUTOMATIC VALVE CO. 


37419 Grand River Ave. © Farmington, Mich. 





C—Cover chained 
to Body 
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For top performance 
under pressure 


...8 Pumps for Your 
Hydraulic Systems 


tt 

Nos. 53 and 55 for Pressures 
to 200 psi 

Two pump sizes with capacities of 
4 to 23.3 gpm and 9 to 34,1 
gpm at 0 psi respectively —high- 
efficiency helical gears — anti- 


The 500 Series for Pressures friction bearings. 


to 500 psi 

Six pump sizes with capacities from 
5.1 to 37.6 gpm at 0 psi—pre- 
cision gears — long-lived needle 
bearings. 


Here’s the smooth, trouble-free way to pump large 
volumes of oil at high speeds. These eight Brown & 
Sharpe Pumps are rotary-geared for positive, reliable 
action ... mechanically sealed for leak-proof opera- 
tion. They've proved themselves in thousands of 
hydraulic installations. Find out what they can do for 
yours. Write for new Pump Catalog No. 35P. Brown 
& Sharpe Mfg. Co., Providence 1, R. I, U. S. A. 


BUY THROUGH YOUR LOCAL DISTRIBUTOR 


IBS 


t 


Brown & Sharpe 
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« ngte lids 
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Booth 
724 Roto-mation Inc. 


You'll see ...a ind | k 





ete sé n ered by a 

ira ry actuat Explo 
e ews Ww s w new seal construc 
drai t to prevent 

ace . s manifold pla 

You'll meet: B F. Bower W. K 
Frederick R. Drak 21 F. Bek 

' r Stecenca 
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324 Rivett Lathe & Grinder Inc. 





a new line of low pres- 


sure cylinders. The cylinder is suitable 
for psi air and 500 psi hydraulic 
e. There will also be a new line 





nyaraulic control vaives 
You'll meet: A. B. Hunt, president; T. B 
Will J farsh, sales man 
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696 Ross Operating Valve Co. 


variety of new air 


Many of the valves will 


You'll see . 
ntroi vaives 
be connected to an air supply to dem 
onstrate actual on-the working con- 
the stand 


ilves with 


e new J.C. solenoid and ver as 
air press circuit 
a non-tie-down 


sembly. New “all * will 


be shown. It features 


valve, single stroke valve and three- 

way poppet palm button valves 

You'll meet: | “ameron, president; 

Jack Rowe, v. Jack Neun, Frank No- 

wack, D. A. Ditirro, A. B. Huntington, 
raile 
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237 Modernair Corporation 


You'll see . .. typical air circuits in 


New products being exhibited 
r € ef 1lve f n 
r ype linders 
¢ 2 r ¢ np cy! 
. , A 7 
J ait sa % s 
r heav } 

tted direc 
— _ bplat mounted valves 

meeting J.] spe tions 


You'll meet: John E. Goldring, president 
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308 A. W. Cash Company 














































a number of hydraulic 
xt jeneral 


fea 


rs pius some 


se pressure regulators. The 


product wi f new hydraulic 
t lathe drive tor powering ram-type 

znd turret lathes 
You'll meet: W. S. Mattingly. H. M 
Kirkby, E. E. Tinker, G. S. Hale, R. D 


Hiser, L. D. Kling 
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321 Hydro-Line Manufacturing 


Co. 





‘ 


You'll see . . . an operating display of 


n machine tool slide hydrauli 
ylinders, heavy duty high pressure 
ydra ylinders, low pressure hy 


jrauli ylinders, and heavy duty air 
ylinders 

You'll meet: 
Harding, Mark 
Taylor. 
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T Modrich 


John 


acher 


Jack 
Tull, Roger Schum 


Stuart 














244 National Pneumatic Co., 
Inc. and Holtzer-Cabot Divisions 





You'll see . . . a working model of an 





1ir-hydraulic power package. Cylinder 
1 s wi é e to pe t seeing 
€ nerd 1 e combina 

é ylinder and hydrauli : 
N k offers the speed and econ 


Ledig, sales 
wnager; and field rey 


Robert A and Paul E 
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resentatives 


Rroten 


Morgan 


215 Mead Specialities Company 


You'll see . . . in addition to their irrec 
ular line of single-acting and double 
acting air cylinders and air valves 
working samples of air presses, air 


air hydrau 
1ting work feed 
ers. Feature item will be the “Fluid 
Feed” air-hydraulic drill press feed 

You'll meet: H. ©. Henwood, v.p. and 
sales manager; E. G. Case, Bob Thor 


Donald Finlayson and Clare Rych 


vises, air impact hammers 


lic index 










ana recipr 








sen 
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760 True-Trace Sales Corp. 






















You'll see ...a three dimensional 
i Gorton Mill which has the 









qUuIppe 










nusual feature of manual screw feed 
in three directional motion plus the 






tracer 


contr 











You'll meet: George F. Frey, president 
y R hief engineer 
Leo M. Cros: 
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sebrook, v.p. and 






saies manager 















APPLIED HYDRAULICS 
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AIR-MITE AIR CYLINDERS 


Li lea 


Compact. ma 4 “burr of. Rrttpitt 


AIR-MITE Cylinders—made in single 
or double acting series—in 4 mounting 
types, are high quality cylinders at a 
low price. Simple, rugged design and 
compact construction give them long 
life, permit easy mounting on jigs, §© Thrust 
fixtures, tools, or machines. Used 
wherever power holding; pushing, 
pulling or lifting is required, AIR- 
MITE cylinders will meet your most 
exacting standards of dependability 
and long life. Write for complete 
catalog and prices 


. Ground and 

polished steel ram 4. Bronze oilless 
rom ing 

2 pe true- 

re cylinders 5. Five steel ; 

tie rods Clovis 

3. High strength Mounting 

oluminum alley 6. Bross hose 
stems 


7 Haass 


4418 W. CARROLL AVENUE ¢ CHICAGO 24, ILLINOIS 








The FLEXIBLE SEAL SEAT* 


Simple, Secure, Long-Lasting! 


Responsive action of the soft O-ring seal provides absolute 
leak-tightness. Instantly compresses to seal internal and ex- 
ternal pressures. Draws harmlessly around dirt particles. No 
costly precision parts; no extra end seals. Stocked in 6 standard 
Dryseal pipe and JIC tube sizes; 12 connection combinations. 
Write for data sheet. 


KEPNER PRODUCTS COMPANY 
7321 West 59th Street ° Summit, Mlinois 


HYDRAULIC & PNEUMATIC 


CHECK VALVES 


aK PATENT APPLIED FOR 
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AUTOMATIC PRESSURE 
VACUUM CONTROL 


UE TYPE J6 
PRESSURE 
& VACUUM 
CONTROL 


UNITED ELECTRIC TYPE J6 unit is designed to auto- 
matically control either pressure or vacuum... 
has a fixed, uniform on-off differential as specified 
between limits of 3” WC to 2 PSI... anda 
maximum controlling pressure of 180 PSI. It is 
a sensitive, weatherproof, precision built control 
with good repeatability. Recommended for all 
pressure or vacuum applications which require 
close on-off differential control. 


Switch Differential Fixed as specified between limits 
of 3” WC to 2 PSI 


Switch Ratings .. 15 or 20 amps at 115 or 230 volts 
AC, also DC switches upon speci- 
fication 


Switch Types N.O., N.C., or Double Throw, no 
neutral position. 


13/,” x 42740" x 246”. 


Approx. 1 Ib. 8 oz. 


Electrical Connection 1,” NPT conduit opening in en- 
iclosure, screw type terminals on 
poms h is standard 


Enclosure......... iDie cast slumiaun case, black 
wrinkle finish standard. 


Mounting Surface e mounted. by 2 mounting 
[ears. 


Bellows Ise am less. brass—spring hoaded. 
? z 


Pressure Connection iy” NPT female connection. 
UNITED ELECTRIC manufactures a complete line of 
temperature, pressure and vacuum controls, UE 
will gladly modify or custom-build a unit to your 
specifications. Consult a UE application engineer 
today. 


Write for Bulletin No. 5-3 for complete J6 data. 


United Electric Controls 


C OMFA N Y 
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for Quotation 


When you are looking for 
bearings, bushings and 
wearing ports that will 
stay on the job 
and give trouble- 
free service— 
SWITCH 
To 


GET THE 
GOOD, 
SOUND QUALITY 
THAT 

ASSURES 
EXCELLENT 
PERFORMANCE 


your 
problems 
etallurs 
and laboratory 
This service ata 
in no Wey obli- 
ou. Write for 


gate Y 
— literature and 


data sheets 


Discuss 
beor'ng 
with our'™ 


engineers, 


ists, 


technicians 


-— send biveprints 
—— | ro- 
conditions of ope 

tion and data for 
recomm 
ord quotations 


endations 





“Bearing Specialists Since 1919” 
1303 Oberlin Avenue Lerain, Obie, U.S.A. 


Please send free literature and ser- 
vice data sheets on Promet Bronze. 


NAME se 
COMPANY : a 
STREET — 
CITY & STATE = 
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Booth 


325 C. A. Norgren Co. 
You'll see... 
ir filters, pressure regulators and lu 
1 wide assortment 


S We | 
1s stories. A the new pro 
red will be the % and | 
tutoma rain 
You'll meet: D. G. Faust, vz f sales 
y 447 re ¥ . V } + tie 
Frank Gol 
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158 Hannifin Corporation 





You'll see . . . square steel head hy 


ra 
- 
41S rr 
rs f 
5 w 
7 ‘ 
kles 4-w >| ji 
ind operated ty; lve 
You'll meet: E. G. Peterson 
va + en r 
Mana t 5 s rn 7 5 
Blackshaw T 
er d | LONSKY 
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1028 Marvel Engineering 
Company 





trotic 


nditions, of 
line type units 
You'll meet: W. F. Dollinger, Jr., Wm. 
A. Thomas, M. J. Stevens, and R. Bec- 
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transparencies of 


om 





WN UVAL LIES 























SAF, |\ 

? ‘ at “as Fry alain Exposition . 
oe 

225 The Tomkins-Johnson Co. 


You'll see . . . a display of air and hy- 


draulic cylinders both the tie rod type 
and the new spacemaker design 

You'll meet: Mrs. D. M. Tracey, presi- 
jent, W Donr 

A sales manager, and G 
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130 Valvair Corporation 





har n the 
valve wi partly i s 
I sand be agit s 
x pray 1 
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229 Racine Hydraulics & 
Machinery Inc. 






You'll see 
vane pumps 
flow control and pressure control valves 

















and package power units. Featured 






product is the recently introduced 200 






psi double sol 
You'll meet: John E. Erskine, exec v-+ 








H. A. Schultz, v-p sales seorge B 
Miller hie ena ‘ io rt iT Rvr 
iers, C Brietsprecher 


pi 
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APPLIED HYDRAULICS 
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7 ouTueT 


“ae 


INTEGRAL-MOTOR 
PUMPS 

1/12 to 1/3 h.p. to 

4 cfm 


LIGHT-DUTY PUMPS 
V-belt, direct drive. 


HEAVY-DUTY PUMPS 
To 21 cfm, 28° vac . 4 Rater broulal 
or 30 psi s models tor Shaft, forming 
one piece Belt Driv 


Quality and simplicity keep efficiency high on 


GAST Ae AIR PUMPS 


why Gast Air Pumps are in demand for plant 

riginal equipr t. Manufactured to high quality-precision 

13 ap dels embody this efficient, simple rotary-vane design. 

tor is balanced; slid s light in w igh t for minimum motion- 

energy-friction loss compared to oth ekg 5 As var aa tale ep their 
nm wear automatically pu In P del s full porters 1ance for years 

Write for Application Id ket ers atalog—mention capacity you 

need’ Gast Manufacturing oe P. O. Box 117--D , Benton 

Harbor, Mick 


Original Equipment Manufacturers for Over 25 Years 
GAST @ Aik Motors To 4 HP 
@ COMPRESSORS TO 30 P.S.! 


ROTARY ¢@ vacuum PuMPsS TO 28 IN 
See Our Catalog in Sweet's Product Design File 

















CYLINDERS 


HYDRAULIC — AIR 
eo 


‘ bore — 18” stroke 


NEED A \ SPECIAL CYLINDER IN A HURRY? 
Ask Us ! — We specialize . . . 


in designing cylinders to your application — 1 cylinder or a 1000 
— we're happy to be of service 
Available bores with strokes to 10 feet: 1/2", 2”, 22”, 
3”, 32", 4” and 5”. 
Available bores with strokes to 1 foot: 6”, 8”, 10”, 12”, 
14”, 16” and 18”. 
Packings available — “O” rings, Block Vee Homogeneous, 
Piston Cups and Vee Type Packings. 
Mounts available — Flange, Foot, Trunnion, 
Clevis, etc. or to your specs. Working 
pressures to 4000 P.S.!. 


CHECK THESE ‘ 
CONSTRUCTION FEATURES: 


1. Barrel roller burnished from especially 
smooth tubing. 
. Tough Aluminum alloy — Head and 
Piston. 
. light weight for easy handling. 
. Clean design — No Draw Bolts. 
. Precision manufactured on turret lathes. o 
Piston type accumulators available. 
10” bore—8" stroke 


Areas open to distributors in the East. 
Write or Call — 


HEMCO MFG., INC. | 


Argonia, Kansas Phone 160 
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Arrow 


AIR LINE FILTER 
® PROTECTS 
1. PRODUCTION 

LIFE LINES 


iff) 


Arrow Autopneumatic Controls 
Prevent Work Stoppage — Save Repairs 


FILTER ‘ LUBRICATOR 


REGULATOR 


IMPROVE MACHINE AND 
TOOL EFFICIENCY 


LOWER MAINTENANCE 
AND REPAIR COSTS 


LESS AIR POWER WASTE— 
HIGHER OUTPUT 


You get every ounce of perform. 

DRAIN ance out of your air-powered 

TRAP equipment, cylinders, valves, im- 

pact wrenches, tools, etc. with 

the ARROW AUTOPNEUMATIC CONTROL 

ASSEMBLY. The compressed air is properly 

cleaned. The Regulator Valve controls pressure 

without waste of air and the ARROW Lubricator 

supplies the correct amount of fine oil mist in the 

air stream to properly lubricate appliances or tools 

in operation. The Automatic Trap discharges ac- 

cumulated sludge to give perfectly conditioned and 

controlled compressed air for uninterrupted pro- 
duction schedules. 

Tool down-time, operator lost time, parts re- 

placements and expensive repairs are 'practically 

eliminated. 


All the Facts Are 


Fours for the Asking 


Let ARROW field consultants 
point the way to better produc- 
tion economy at no cost to you. 
ARROW will be happy to send 
you their engineering catalog 
and make recommendations. 


Your inquiries invited. 


on 


1902 S. KOSTNER AVE. © CHICAGO 23, 


Circle 12 on Reader Service Card 



























STRONG 


AS STEEL... 
but 4O% lighter! 








Shatterproof air-storage spheres by Kidde! 


Pressurized air containers — strong enough to handle 
pressures up to 5000 psi, yet 40% lighter than their steel 
counterparts — have been perfected by Kidde aviation 
engineers. 

Now available in volumes of from 50 to 5,000 cubic 
inches, lightweight Kidde spheres retain their physical 
characteristics at the higher temperatures encountered 
in today’s high-speed aircraft. Made of fiberglass wound 
on a non-porous liner, Kidde spheres are fabricated on 
Kidde-designed winding machines which laminate the 
fiberglass strands in a scientific pattern which equalizes 
stresses. A special epoxy resin binder gives firm support 
to the strands and permits the making of a 650 cuk:c- 
inch, 3,000 psi sphere weighing only 12's pounds, as com- 
pared to an equivalent steel sphere of 20’ pounds. 

Developed for aircraft, lightweight Kidde spheres rep- 
resent a tremendous stride toward weight reduction 
of pneumatic system components without any loss in 
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strength — a vital factor when considered in terms of 
range, payload or fire power! 

In other air-storage applications — especially where 
portability is of prime importance—Kidde spheres afford 
the same weight-saving advantages. They are the strong- 
est lightweight containers of their kind on the market 
today! 

For more information about Kidde spheres and how 
they may solve your compressed air or gas problems, 


write Kidde today! 


The words ‘Kidde’, ‘Lux’ and 

the Kidde seal are trademarks 

f Walter Kidde & mpony n 
<i tae 


Walter Kidde & Company, Inc. 
316 Main Street, Belleville 9, New Jersey 


Walter Kidde & Company of Canada, Ltd., Montreal—Toronto 
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@ By John A. Lankester 
European Editor, APPLIED HYDRAULICS Magazine 


HE Boulton Paul system of powered flying con- 

trols approaches the basic problem of varying 
the direction of fluid flow by the movement of the 
pilot’s control column in a different way from the 
systems described in Part 1. Instead of employing 
a selector valve to direct the pump output, the 
Boulton Paul system uses a variable delivery pump 
to force the desired volume of oil, at the desired 
rate of flow. direct to whichever side of the actuat- 
ing cylinder is required. In this circuit, Figure 1, 
the hydraulic pressure generator is a variable dis- 
placement pump and is connected permanently to 
both sides of the actuator, whether this is a hy- 
draulic cylinder or motor. This radial piston pump 
houses a revolving cylinder block, containing the 
pistons, which rotates around a central fixed hub 
in which the oil passages are drilled. 
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In the February issue, part | described the 
Servodyne and Fairey Hydrobooster. Two 
more servo systems used on British air- 


craft are discussed in this concluding article. 


Surrounding this assembly is a circular track 
ring against which the pistons bear; the track ring 
is pivoted to allow it to swing from an eccentric 
position on one side of the center line, through the 
concentric setting, to a position (also eccentric) 
on the other side of the center line. Fluid is dis- 
placed by the pistons only when the track ring is 
off-center. In the concentric position no stroke is 
imparted to the pistons, consequently delivery is 
zero, Displacement of the track ring to the left will 
cause the pistons in the right hand sector to move 
inwards expelling oil to the right-hand end of the 
cylinder, thus moving the piston to the left. At 
the same time, oil exhausted from the left end of 
the cylinder will be drawn into the cylinders in the 
left-hand sector of the pump whose pistons are 
stroking outwards. Conversely, displacement of the 
track ring to the right of the center line will expel 
oil to the left side of the cylinder moving the piston 
to the right. 

In this way the direction of control movement 
is governed, not by a directional selector valve, but 
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by the position of the track ring of the pump itself 
and it is therefore only necessary to link this ring 
to the pilot’s column by suitable means to enable 
him to control the direction of fluid pumped to the 
cylinder. A link from the ram-end to the track ring 
via the differential gear box and servo-valve pro- 
vides the follow-up mechanism to centralize the ring 
when the appropriate movement of the control has 
been accomplished. To displace the track ring, a 
servo-pump is built into the unit. This servo pump 
provides a supply of pressure oil, which, directed 
by the servo-valve, enables the pilot to shift the 
track ring. Output of the servo-pump is regulated 
by a balance piston connected to the main servo 
pressure line. When demand on the servo supply 
causes a drop in pressure, the spring, overcoming 
its opposing pressure piston, increases the eccen- 
tricity of the servo-pump track-ring, thus stepping 
up the output of the pump until equilibrium is re- 
stored. This servo circuit also feeds the main actu- 
ating system through make-up valves to ensure that 
the power circuit is always fully charged with oil. 
Blow-off valves located between the ram lines, and 
also in the servo balance valve, take care of any 
sudden shock loads or other dangerous pressure 
build-up. A differential gear box transmits the pi- 
lot’s input signal to the servo valve and a connection 
from the output end of the ram rod cancels out the 
positional error produced by this signal. In this, as 
in most hydraulic flight control installations, a re- 




























versible hydraulic motor can be used in place of the 
ram, according to design requirements and choice. 

The Boulton Paul system embodies electric motor 
drives for the hydraulic pumps which makes them 
independent of the main aircraft engines. The nor- 
mal battery installation is capable of driving these 
motors even if the output of the aircraft electrical 
generators should be cut because of failure. 

The system is duplicated for safety. If for any 
reason the servo-valve should seize, a trip mechan- 
ism operates a pump lock valve which locks the 
main pumping elements in the concentric or no- 
pumping position. This eliminates any risk of the 
pump track ring being held, or sticking, in such 
a position as would force the cylinder to the full 
extent of its travel, with obviously serious conse- 
quences to the control of the aircraft. 


HOBSON FLIGHT CONTROL SYSTEM 


Numerous types of control are manufactured by 
H. M. Hobson, Ltd., and these include both piston 
and screw jack designs. Here’s how one form of 
screw jack control operates. Motive power to drive 
the hydraulic pump is developed by a direct cou- 
pled electric motor; the output from the pump is 
directed, according to the movement of the control 
column, through a relay valve which gives direc- 
tional control to a reversible hydraulic motor; the 
rotational movement derived from the hydraulic 
motor is converted into linear movement, via a 
train of gears and bevel pinions, by a screw jack. 
The linear travel of the screw jack is finally trans- 
lated into semi-rotary motion to move the control 
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FIG, 1. DIRECTION and speed of the hydraulic ram is controlled by the pumping action of the 
variable volume pump. Servo pump supplies power to position the main pump in response to the 
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AIRCRAFT -TYPE To supply dependable hydraulic power for critical 


applications, Eastern units are engineered to perform 
= under extreme conditions. Compact design and vary- 
yd es Lelile ing motor sizes make them unique power sources, 
especially desirable for airborne use. The equip- 
ment illustrated in detail presents a typical Eastern 
Power Unit designed for one application. Many 
: POWER UNITS =a 8 8 other requirements can be satisfied with designs of 
this general type. 
Unit consists of: positive-displacement pump, electric 
motor drive, oil reservoir, expansion chamber, porous 
bronze ten-micron filter, pressure regulating valve, 
filter relief valve, and expansion relief valve 
SPECIAL UNITS to be built into Servo Systems and 
specialized projects are available. As_ illustrated 
below, Actuators combined Servo-valve and Actua- 
tor, and Servo-valve Hydraulic System combinations 
are being produced by Eastern for custom-specified 
jobs. If your project involves equipment of this type, 
write to us for further information 


J oT -Tediilet-lilelal- 


Available with either 's, 's, or ': horsepower 
motor, in 28 V. D.C. or 400 Cycles 3 Phase 
power. 

Available with various pump characteristics. 
Under certain operating conditions, units can 
be made self-cooling. Example: '« H.P. Unit has 
a continuous-duty oil-temperature rise above 
ambient of approximately 60 F. at sea level. 
Pressure range from 0 to 1500 PSIG with 
compatible flow. 

Anodized aluminum body contains all 





components except motor. 
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surfaces of the aircraft by means of the skew hinges 
by which they are attached to the airframe. 

This control is of the duplicated type with both 
halves running continuously during normal opera- 
tion. This essential safeguard against failure en- 
ables a faulty half to drop out of action without in 
any way preventing the sound half from maintain- 
ing powered operation of the screw jack, although 
in these circumstances the working section will con- 
tinue functioning at a reduced overall power out- 
put. 

Several points of interest emerge from a detailed 
study of this system. First, the entire duplicated 
assembly 
saving unit, thus eliminating the piping usually 


is built into a single, compact, space- 


associated with hydraulic controls. This, of course, 
saves weight, and, as all the oil passages are drilled 
in the housing. the friction losses are kept low and 
the safety factor high. 

Second, careful consideration has been given to 
the demands made by the controls on the pump 
output. For instance, in slow speed flight the loads 
light 
requiring only a moderate hydraulic pressure to 
deal with them, but the degree of movement is 
usually high necessitating a fast rate of flow to 


on the controls surfaces are comparatively 


ensure speedy response. Conversely, at high speed, 
the loads are high calling for high pressure, but 
the extent of movement is small so that a com- 
paratively small delivery rate is acceptable. To meet 
these characteristics of high delivery at low pres- 
sure and vice versa, a variable delivery pump is 
used as the source of oil supply. 

A description of the pump appeared in APPLIED 
HYDRAULICS, August 1954, issue, and only a brief 
outline of its functioning is therefore necessary. 
Of the multi-stage type, this pump comprises a first 
stage gear pump charging, at low pressure, the cyl- 
inders of a second, high pressure stage radial pis- 
ton pump. Between these two stages an unloading 
valve is incorporated, the function of which is to 
bypass the stage-one oil, progressively reducing 
the volume which is forced into the stage-two cyl- 
inders as the outlet pressure from these increases. 
By reducing the volume of fluid feeding the piston 
pump, its delivery rate, initially about 5 gpm, is 
reduced in the higher pressure range up to a point 
where maximum pressure of 3,000 psi. is attained. 
At this point practically all the low pressure oil is 
being bypassed back into inlet and only sufficient 
volume to compensate for seepage is passed to the 
piston pump. The electric motor driving the pump 
has a continuous rating of 1.5 hp and a maximum 
operational speed of 5,800 rpm. 

The direction or rotation of the hydraulic motor 
is governed by the relay valve which consists of a 
ported cylinder housing a “landed” spool. Although 





this arrangement is widely used for flow control, 
certain refinements are added to take care of possi- 
ble failure, due to seizure of the spool in its hous- 
ing. If this should occur, control is safeguarded 
by a break-link which is designed to yield at a 
given loading and permit the pilot’s control linkage 
to operate without moving, or being impeded by, 
the seized valve. This break-link also actuates a 
short-circuiting valve to open both the inlet and 
exhaust ports of the hydraulic motor on the faulty 
side of the unit, thus freeing it to be moved by the 
sound hydraulic motor without affecting the control 
of the aircraft. Simultaneously the collapse of one 
break-link locks the other to ensure that the remain- 
ing relay valve continues to receive the pilot's sig- 
nals. So the seizure of one selector only renders 
one half of the assembly inoperative while allowing 
it to follow passively the movements of the other 
half. 

The hydraulic motor is of the swash-plate type 
having seven axial pistons the ends of which bear 
upon a swash-plate inclined at an angle of 12 de- 
grees to the axis of the motor shaft. This shaft also 
carries an eccentric for the purpose of reciprocating 


the seven radially positioned valves; each valve 


.. « light weight, little friction loss, fail-safe 
operation, pilot “feel” .. . these are the extras 
which must be designed into a flight control. 


stem has two lands alternatively to connect the re- 
spective motor cylinder with the fluid inlet and out- 
let ports. As a piston is forced through its driving 
stroke a thrust is applied to the swash-plate forcing 
it to revolve the inclined axis through 180 degrees 
about the axis of the unit and, since this axis con- 
stitutes the center part of the driving shaft, a circu- 
lar motion is imparted to the latter. 

Each half of the duplicating assentbly is supplied 
with oil from a specially designed pressurized reser- 
voir that is precharged and incorporated in the self- 
contained system. By this means a constant head is 
maintained to the gear stage of the pumps regard- 
less of the altitude, acceleration or attitude of the 
aircraft. The reservoir pressure is created by coil 
springs bearing against a sealed plunger free 
to slide in a cylinder assembly which is finned 
for cooling. from the 
brought into the reservoir via a labyrinth in the 


Returning oil system is 
outer chamber adjacent to the fins. When the reser- 
voir is pressure-primed the pressure applied to the 
piston increases to a maximum of approximately 20 
psi at which the plunger bottoms against the end 
of its housing, thereafter continued priming is dis- 
charged through a relief valve set to lift at about 
75 psi which also takes care of thermal expansion 
of the contained fluid. This pressurization, in addi- 
tion to ensuring that the pumps are always fully 
charged, also assists in keeping the circuit free 
from air which would have an adverse effect on the 
solidity of the whole system. An indicator respon- 
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Easy-to-Apply CaPlugs Give ‘Kid Glove”’ Protection 
to Products in Process, Storage and Transit 


Amazing multi-purpose closures of tough, 





' : 6 STANDARDIZED DESIGNS . . . 
flexible Polyethylene protect tubing, OVER 200 STOCK SIZES 


threaded fittings and machined parts 


Buffalo, N. Y JC) Providing “kid-glove” protection for a 
“a - tremendous variety of products, over 300,000,000 CaPlugs were 





used by thousands of industries before their 7th birthday 


Extremely easy to apply, these adaptable closures are installed TAPERED CoPlugs EP & EC Caps and Plugs for 
Electrical Connectors & Receptacies 


with impressive regularity on tubing, fittings, valves, hydraulic 





components and numerous machined parts 
Molded of flexible Polyethylene, CaPlugs are exceptionally 
tough yet most kind to threads and polished surfaces. They 





are impervious to most common chemical reagents, acids and 


solve nts “ ill not collapse, chip, break OF shred CD Threaded Seal PD Threaded Plugs 


and Shipping Caps 








SC Tubing Sleeve Caps Threaded Pipe Plugs 














Scores of users stress CaPlug advantages 





can be more readily installed than the protectors that we 
formerly used para 
Scintilla Magneto Division 


Push them in... or push them on 


features which interest us most: (1) Protection from damage 
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save up to 500% in labor costs. A-P Controls Corporation 
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sive to reservoir piston movement, gives visual 
warning of the need for repriming. 

Throughout the design, considerable care has 
been taken to ensure correct lubrication of all com- 
ponents and moving parts and also that the effect 
of temperature changes are compensated, since 
these would affect the viscosity of the fluid and 
thus the response of the whole control. Cooling air 
is ducted to the reservoir via a shutter thermo- 
statically controlled by a device known as the “thru- 
stat”. This is a cylindrical brass body containing 
a special wax preparation having a high initial co- 
efficient of expansion, If the wax becomes over- 
heated it expands and forces out a sealed plunger 
which opens the shutter to increase the flow of cool- 


ne ir 


DESIGN OF A FEEL SIMULATOR 

Because the Hobson design, is the irreversible 
type, it does not afford any “feel” back to the pilot 
and for this reason it is necessary for the aircraft 
to be fitted with a synthetic “feel simulator” device. 
The Hobson Feel Simulator takes the form of a 
special diaphragm valve, controlling a syntheti 
feel simulator jack linked to the column. The feel 
simulator control, iblustrated in Figure 2 houses a 
diaphragm, one side of which is connected to a 
pitot pressure tube. the other side being connected 
to atmospheric, static. pressure in much the same 


way as the conventional airspeed indicator. Linked 


PITOF BRESSUTE 


Hydraulic pressure 
supply 


Signo! pressure 





Connect to control column 


’ 


Fig. 2. FEEL simulator makes the force required to move the control column a function of air speed. 








to the diaphragm is an hydraulic valve which con- 
trols the extent of the pressure applied to the simu- 
lator jack. As the speed increases, the pitot pres- 
sure increases relative to the static pressure and, 
deflecting the diaphragm, opens the hydraulic valve 
to admit greater pressure to the simulator jack. 
Since this is directly connected to the column the 
greater the pressure in it the greater the effort nec- 
essary to move it. In this way the force required to 
move the column is governed by the airspeed and 
the components of this simulator are so designed 
that the resistance applied by the jack is propor- 
tional to the square of the airspeed. 

(pplication of power to aircraft control systems 
has been made a great deal easier by the use of 
hydraulics, and the knowledge and experience 
gained in the production of the simpler landing 
gear, wing flap, and bomb door operating circuits 
has been of the greatest benefit in the successful 
development of the power flying control. It would 
be difficult to imagine just how the successful coup- 
ling of power assistance to flight controls could be 
achieved by other means, and though high pressure 
pneumatic systems for aircraft are now making 
progress it seems doubtful if compressed air will 
ever supplant hydraulics in this particular applica- 
tion. Just as there are few aircraft today, unless 
built for a specific purpose, which do not have re- 
tracting landing gear, so it will probably not be 
very long before almost every aircraft embodies 
some form of power assistance to operate the flight 
controls. If today’s trends are any indication of the 
future pattern, the major part of such developments 
lies in the hands of the designers of hydraulic com- 


ponents and systems. vvv 
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prevention 
at the points 
where 


fires start... 


Fire-resistant Celanese* Cellulubes’* 


Synthetic lubricants and power transfer fluids 
are now available in 6 controlled viscosities 


Celanese Cellulubes are fire-resistant synthetic oils, 
designed to provide protection against fire hazards 
and explosion inherent in many industrial operations. 


As air cylinder lubricants in compressed air systems, 
Cellulubes prevent the formation of excessive carbon 
deposits— No. 1 source of compressor fires and explo- 
sions. They are excellent lubricants—highly stable, 
non-corrosive, non-foaming. 


As the hydraulic fluid in diecasting and similar criti- 
cal operations, Cellulubes reduce the ever-present 
danger from uncontrollable fires due to line breaks 
or other failures. Chemical compounds that contain 
no additives, Cellulubes’ physical properties are ex- 
ceptionally stable under continuous duty. 


6 CONTROLLED VISCOSITIES 
With the expansion of the Cellulube series to 6 con- 
trolled viscosities: 90, 150, 220, 300, 550, and 1000 
(S.U.S. @ 100° F.), the way is open to replace flam- 
mable fluids in many hazardous applications. If you 
would like to evaluate Cellulube in your own opera- 


tion, use coupon below to order working samples and 
complete use data. Celanese Corporation of America, 
Chemical Division, Dept. 588-C, 180 Madison Avenue, 
New York 16, N. Y. 


CHEMICALS 


*Reg. US. Pot. OF 


Celanese Corporation of America, Chemical Division, Dept. 
588-C, 180 Madison Avenue, New York 16, N. Y. 


Please send me working sample and technical bulletin on Cellu- 


lube for air compressor service for hydraulic systems__. 


Send technical representative - 
Name 

Title __ 

Company 

Address 


City — 
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ONE-WAY 
IMPULSE 
SwitcH._. 
with exclusive 

advantages for 
automation 





re PM a a 
Model ES4-KM2 


Y% actual size 


ELIMINATES INTERLOCKING SWITCHES AND 
COMPLICATED ACTUATING DOGS 
Ideal for pulsing solenoid valves on air-hydraulic 
controls, sequencing circuits, etc., because it allows 
other controls to reverse or operate the same circuit. 
Switch sends a short electrical impulse and then 
switches itself out of the circuit. 


GIVES MORE DEPENDABLE CONTROL 
Switch replaces timers, relays, and troublesome one- 
way dogs to simplify circuits — cuts chances for fail- 
ure. No delicate adjustments. 


LOWERS COST OF CONTROL CIRCUITS 
Impulse switch costs less than complicated control 
devices it replaces. Fewer switches are required for 
sequencing. Simple mounting. 


SPEEDS UP AUTOMATIC OPERATION 
Automatic machines can run faster because cycles can 
be more closely sequenced. There's no delay due to 
timer tolerances or extra machine motions to actuate 
interlock switches. 


Switch is not 
tripped On OCtVator md 
return. Circwit 
stays open. 
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WAY ACTUATOR SENDS [},\"T 
ELECTRICAL PULSE, et 
THEN OPENS CIRCUIT ies 


Electrical Circuit —y 
Pulse Open 
"On" Again 

period Overtrove! 

SPECIFICATIONS 
UL rated at 10 amps/125v AC Movement Dif. 0.020” 
Operating Force 3% Ibs. 








‘On'’ Period (inches of 


Mode! No Overtrove! actuator travel) 





ES4-KM1 3/8” 1/16” 
ES4-KM2 5/16" 1/8” 
ES4-KM3 1/4” 3/16” 
ES4-KM6 1/16” 3/8” 
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Send Your Standard Purchase Order 
Specify Model Wanted—Discounts on Quontity Purchases 
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HIGH TEMPERATURE 
AT TURBOJET 


he first turbojet engine hydraulic symposium, 

sponsored by Vickers, Inc., held at the Park 
Shelton Hotel, Detroit, on Thursday and Friday, 
February 2 aad 3, was attended by more than 80 
representatives of leading engine, airline and sup- 
plier organizations. Major attention was given to 
high temperature problems components and fluids. 

After introductory remarks by Dr. N. E. Edlef- 
sen, Vice President, Vickers, Inc., William Lucas. 
Continental Aviation and Engineering Corporation, 
took the chair for the morning session. The open- 
ing paper, “The Effect of Power Extraction on Two 
Spool Turbojet Engines”, by E. M. Ramberg and 
\. E. Gonsolus of Parameters. Incorporated, was 
delivered by Mr. Ramberg. The two methods of 
extracting power for engine and aircraft accessories 

air extraction or “air bleed” and mechanical 
power extraction—were reviewed from a theoretical 
design point of view with graphs and charts shown 
to illustrate the important criteria that could be 
applied. The two most important criteria used as 
a basis were the effect of power extra¢ tion on engine 


thrust and on specific fuel consumption. 


POWERED BY AIR OR OIL? 


The second paper, “A Comparison of Hydraulic 
and Pneumatic Accessory Power Generation” by 
E. |. Brown, Chief Engineer. El Segundo Engineer- 
ing Section, Vickers, Inc.. was primarily concerned 
with the relative merits of hydraulic and pneumati 
power packages for accessory operation. The rela 
tive advantages of economy of fuel and weight and 
of engine performance were outlined. The hasic 
unit—-a single power package in either case to drive 
a variable volume pump from each engine was dis- 
cussed. The development of suitable air turbines 
as part of a pneumatic package was given as one 
reason why the pneumatic system was gaining in 
favor in new designs. Mr. Brown also discussed 
the pressurized reservoir and emphasized the criti- 
cal importance of the sealed or airless hydraulic 
circuits, 

The third paper on the first morning was of par- 
ticular interest because it gave the first full scale. 
detailed description of a new servo pump. In the 
paper, “Servo Pump vs Servo Valve Controls”, 
Leroy D. Taylor. chief designer electro-hydrauli 
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PROBLEMS FEATURED 
ENGINE SYMPOSIUM 


servos, Vickers, Inc.. illustrated and described in 
detail the servo pump. The major features of this 
pump were given as: (1) a variable displacement 
pump in which rate and direction of delivery of 
fluid from pump can be varied and controlled; (2) 
ability of a small amount of power input in relation 
to the pump’s power capabilities; and (3) the unit AT YOUR COMPANY, TOO? 
has been made as self sufficient as possible. A meter- 

ing valve, controlled either by a mechanical linkage 

or an electro-mechanical transducer or torque mo- R it PALMETTO G T RING! 
tor, operates a stroking piston which rotates o1 ecrill a = Py 
strokes a yoke about its pintles. In the same case : , a} . 
‘ ; i If your company is concentrating on the economical redesign 
are two auxiliary pumps with relief valves; one of current products to meet the increased competition of 
maintains control pressure to the stroking system, “post-Korea”, you'll be interested in what others have found. 
the other supplies replenishing and supercharge oil. In designing for less costly, just-as-effective substitutes for 
In effect, the servo pump is a complete hydraulic Vee, Cup and Flange packings, many design engineers have 
system in itself, except for a sump and cooler. turned to the G-T Ring. They have found that, as a dynamic 
pressure seal (from 0 to 20,000 psi) for rod or piston applica- 
tions, Palmetto G-T Ring can't be matched—for economy... 
for effectiveness! Here are some of its successful applications: 


Mr. Taylor also reviewed typical servo valves for 
jet engine applications. He pointed out the advan- 
tages as: (1) faster response than servo pumps: 
HYDRAULIC VALVES © HYDRAULIC PUMPS © HYDRAULIC PRESSES © COM- 
; é : PRESSION TESTING MACHINES ©@ DIE CASTING MACHINES © PIPE TESTING 
in most cases, lighter weight. The factors which MACHINES @ POWER STEERING SYSTEMS © HYDRAULIC BRAKES © LIFT 
TRUCKS @ ARBOR PRESSES © RESISTANCE WELDER HOLDERS © MATERIALS 
a ; HANDLING EQUIPMENT @ HYDRAULIC AND PNEUMATIC CYLINDERS © 
rate of response, stability, power losses and weight. PORTABLE LIFTING DEVICES @ ACCUMULATORS © AUTOMATIC FEED 
R. G. Dennys, Orenda Engines, Ltd. (Montreal) TABLES © WIRECRIMPERS © SERVO CONTROL VALVES © HYDRAULIC 

TABLES © HYDRAULIC MOTORS @ 


(2) greater simplicity than a servo pump; and (3) 


must be considered in making a choice include: 


was chairman at the afternoon session at which 


two papers were given. K. L. Postel. Chief Design 
THE GIST OF THE G-T RING 


Engineer, Vickers, Inc., in his paper, “Progress 
in the Development of High Temperature Compo- 


nents clarified “high temperature” by reviewing J eg GANNOT SPIRAL... 


“i. | oJ o . eve » < 
the SAE classificati ni 1) systems with maximum he fainsts GF he, ecille @ 
fluid temperature of 275 F and expected life of 560 “O"-Ring, will not twist ond turn in 
the groove. The ‘“T"-form prevents 
spiral failurein dynamic applications. 


hours: (2) systems with maximum temperatures of 


100 F and expected life of 200 hours; and (3) sys- 


raed tat Whours The 233 opctenion ese WL GKeggegagyyy, CANNOT EXTRUDE... 


pet ted life of 10 hours. The 275 F spec ification calls 

for an inlet temperature of 240 F, allowing a 35 F : Resiiont “T'-cocion supported by 
. on F b scanning rings on either side 

temperature rise in the pump. The major difficulty makes extrusion impossible. As pres- 


remains with sealing. The 400 F specification, de- sure is applied non-extrusion rings 


é ; ; f : | are urged against wall, blocking [7 
signed to meet the needs of present engines an¢ hs WAS path of extrusion. 
to supply control and utility functions on advanced ' - “ype 
high performance airplanes, has a 200 hour life 
fs : Discover how ‘‘extrusion-and-spiral-proof'’ G-T Ring 
specification only because pump manufacturers con improve your cost picture in the design or re- 

. ° design of your products. Write for our Bulletin MP-200, 
have not heen able to meet the longer life require- or consult Greene, Tweed's engineering department. 


ment. The 550 F specification is primarily for 
missile work. packing mow parformance inte ser application 
The second paper was given by A. B. Billet, 
Staff Engineer, Airborne Products Department, GREENE, TWEED & C0. North Wales, Pa. 
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FOR MORE Vickers, Inc., In his “High Temperature Hydraulic 
PRODUCTION..LOWER COSTS Pump Qualification Testing” he pointed out that 
elaborate test equipment is necessary for testing 
pumps for jet engines. The Vickers laboratory set- 
up for 550 F testing was described and illustrated 
in some detail. He touched briefly on the fluids 
used at three categories: MIL-L-7808 for 275 
325 F: OS-45 type fluid for 350-450 F; and MLO- 
8200 family of fluids for 550 F. He reminded his 
audience that while no military specification for 
high temperature pumps exists at the present time, 


portions of a proposed specification (MIL-P-7740) 


and customer versions written around engine speci- 


Standard drill press units converted fication MIL-E-5009A, are in use at the present 
for automatic push-button precision 
tapping and spot-facing operations. 
Production increase—400°! 


time. Some difficulties are being experienced by the 


incompatibility of various engine control compo- 


“AU TO PONENTS” nents. Filters of several types (sintered bronze 

- nickle plated, sintered stainless steel, stainless steel 
- : . = mesh. paper and synthetic paper elements) have 
Pneu-Trol Flow Control Valves and Time Delay pat pat 


“ . , been tested: no generally satisfactory solution has 
Control Switches are basic automatic components which 


been found. On seals. he mentioned that some suc- 


permit low-cost conversion of any cylinder operated 


drill press, arbor press, punch press, etc. to automatic cess had been obtained with stainless steel, metal 


operation. They provide these advantages: “O” ring type seals and, for shaft seals, that a car- 
bon sealing element showed some promise, 
1. Cylinder (and machine) speed control for 
> ee. WHAT'S BEING DONE ABOUT FLUIDS? 
2. Necessary controlled work cycle delay. 
3. Less spoilage . . . more production from On the second day of the symposium all four 
your present equipment. papers were devoted to high temperature fluids. 
4. PUSH BUTTON PRODUCTION. P. H. Scheffler, Westinghouse (AGT) Division, was 
hairman during the day. The first paper, “Hydrau- 
lic Fluids for High Temperature Systems” prepared 
by Lt. H. S. Schiefer and B. Rubin. Materials Lab- 
oratory. WADC, and read by Lt. Schiefer, reviewed 


the potential high temperature base stocks and 


wave the advantages and disadvantages of each one. 
The high temperature properties and limitations of 
MIL-O0-5606, particularly properties affected by vol- 
atility in the 200-275 F range (Type II system). 
Ihe characteristics most directly related to the base 
stock volatility are: (1) residual film formation; 
(2) vapor pressure: and (3) inflammability. 

Lt. Schiefer stated that evaporation of the base 


Provide controlled adjustable bs 4 
7 time dwell of solenoid operated stock allows polymeric additives to concentrate in 
Pneu-Trol Valves combine in a ir or oil supply valves. Range : AL EB - - ‘ 
short, compact body, a tapered between ‘4 and 60 seconds in the residual film, resulting in sticky or tacky condi- 


fine thread needle for extremely 20 to 1 ratios. Compact —sim- 


accurate air or oil flow control, and ple — foolproof — rugged. Easily tions. Vapor pressure-temperature data, illustrated, 


a floating retro ball check, which mounted on machine. Available . ° ° . ° 
permite full flow in the opposite for various types of actuation indie ated the degree of pressurization required to 


direction. Design provides close Typical diagram below 9 . P P . 
regulation in one direction, full use this fluid in a closed system above 200 F. Pump 


flo yposite direction. Avail- . . . . . oa: 
w in oppose Swection. / tests indicate that viscosity of this fluid is adequate 


able in 5 female pipe sizes— \" to 
ja pd Fd | : " to lubricate piston pumps and maintain pump effi- 
ciency at temperatures of 300 F and probably up 
to 400 F. The thermal stability of MIL-O-5606 (no 
change in viscosity and acidity) during corrosion- 
oxidation tests varies from more than 10,000 hours 
at 100 F, to 3000 hours at 200 F, to 200 hours at 
275 F, to 60 hours at 300 F. The stable life varies 
with rate and intensity of aeration, especially at 





higher temperatures. Systems pressurized with an 


Prewtrol DEVICES, INC. inert gas or that use an airless reservoir system are 


Components for oma! stable at much higher temperatures. 
1426 N. Keating Ave., Chicago 51, Ill Lt. Schiefer then discussed MIL-O0-8446 (USAF) 
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PARTIAL LIST OF CONTENTS OF 
THE TECHNICAL DATA SECTION 


BASIC FLUID POWER DATA 
Glossary, Abbreviations, Basic Formulas, 
Tables and Charts, Nomographs of basic 

rformance and characteristics and 

asic Design Problems 

MACHINE CIRCUITS 
J.1.C. Symbols, Commonly Used Valves, 
Reservoir Design Rules and Circuits 
grouped by basic applications—Press Cir- 
cuits, Processing Equipment, Mobile 
Equipment, Machine Too! Circuits and 
Weldin ircuits 

COMPONENTS AND UNITS 
ACCUMULATORS—Types, Applications, 
Selection, La Computations for Cyi- 
inder Operatio 
FLUID POWER "SOOSTERS—typer, Advan- 
fo es, Selection: 

ID POWER CYLINDERS—Applications, 

Sdountloan Construction, Cushions, Force 


The Handbook of Fluid Power 


YOU GET THE FACTS WHEN YOU WANT THEM 


Here is a treasury of all kinds of hydraulic and pneumatic information 
that will help every man to save time and avoid trouble in his work. 
It will go a long way to improve his skill and reputation. 


The Master Catalog of Fluid Power Products beings you, 


in one complete volume, a host of engineering and technical data— 

formulas, charts, diagrams, circuits and many Tendeds of sources of 
additional data such as manufacturers catalog sheets and "Where to 

noe ov Ad Requirements, Ordering Buy Locally" through engineering sales agencies. You will find in the 618 

ELECTRICAL COMPONENTS—Five De- es of this indispensable volume, many facts to speed up and sim- 

eee colection at pany = Sify your design, engineering and ‘application work. 

Sacer Ghassatertetien, Uses of Limit 


FILTERS—Oll, Air Filters, Representative 
Circuit Installations, Oj! Reclaimers— 





What they say . 


Purifiers 

FITTINGS: PIPE & TUBING—Fiared, Fiare- 
less Fittings, Couplers, Swivel Joints 
FLUID MOTORS—TRANSMISSIONS— 
Gear, Vane and Piston Motors, Hydraulic 
Transmissions 

HEAT EXCHANGERS—Oil, Air Coolers, 
Oil Viscosity Chart, Temperature Regula- 
tion, Selection 

HOSE & HOSE FITTINGS—Oil Hose, Se- 
lection and Use, Computing Length of 
Hose Assemblies, Air Hose, Hose Cou- 
plings 

HYDRAULIC FLUIDS—Petroleum Base, 
Properties and Characteristics, Fire Resis- 


"| would like to say this is a very compre- 
hensive volume, which we will find invalu- 
able in our Engineering Department." 

GC, Chief Engineer, Montreal 


"We have received our c opy of the Master 
Catalog of Fluid Power Products and we 
feel that you have done an excellent job 
with this edition.” 
EDS, Pasadena, Calif. 
“This catalog has been examined, and it 
is our opinion that it is very well prepared 
and will serve a very useful purpose." 
SHT, Sales Manager, South Lyon, Mich. 
"It is indeed a pleasure to congratulate you 


on your first edition." 

THT, Pittsburgh, Pa. 
"We certainly should like to acknowledge 
our sincere gratitude for the very splendid 
Master Catalog of Fluid Power Products for 
1956-1957 

CAW, Richmond, Va. 
"We feel that it's extremely well done and 
a wonderful thing for the industry.” 

HR, Los Angeles 
“| Just wanted to drop you a quick note 
to tell you what a marvelous job ou people 
have done on the new hand book. 

PL, Denver, Colorado 








tant, Aqueous and Non-Aqueous Base 

PACKINGS AND SEALS—Types of Me- 
chanical Seals, J.1.C. Recommended Prac- 
tices (Specifications), Backup and Wiper 





Master Catalog of Fluid Power Products 
Cleveland 13, Ohio 


Rings % 4 
oe Types, Vane, Piston, Recip- ORDER BLANK 1240 Ontario Street ° 
TUBING, PIPING, MANIFOLDS—Tablies of 

Send me py(s) of the MASTER 


Size, Tubing Specifications, Recommended , 
CATALOG OF FLUID. POWER PRODUCTS at 


ag = cvounen, we Laer 3 of Tub- 
ing, es of Panel (Manifold onstruc- 

+ Bag this Special Coupon Offer of $6.50 per copy. 
Postage prepaid. 


[) | enclose my check for 
C] You can bill me later 


tion 
VALVES—Functions and J.!.C. Symbols of 
Pressure, Volume and Direction Valves 
Name 

Address 

City —.. 

Company 

Position : ; ; 

SAVE We pay delivery costs if you send remittance with this form 





March, 1956 





ALL OTHER 
SEALING MATERIALS 


ELECTRICAL INSULATIONS 


CUSTOM MOLDED 


TEFLON 


(DU PONT’S 
TRADEMARK) 


IN THIN SECTIONS AND SHAPES 


@ CUP, BALL, SHAFT SEALS e 
WASHERS © GASKETS @ DIAPHRAGMS 


Custom molded parts in TEFLON 
are better. TEFLON’s unique prop- 
erties . . . chemically inert, heat 
resistant, tough, flexible, low co- 
efficient of friction . . . offer YOU 
important advantages in product 
design and development. 


Are you looking for “that” mate- 
rial which can meet your most 
rigid requirements to resist tem- 
peratures ranging from 500° F. 
to —100° F.?. . . TEFLON is the 
answer. Are you having trouble 
with designing your assembly 
because of corrosive problems? 
. . . TEFLON is the answer. Let 
SPARTA’s trained engineers help 
you solve your problems. 


TEFLON can save YOU money 


© Less Maintenance 

© Less Replacement Cost 

© Increased Productive Capacity 
Through Less Down-time 

® Reduced Wear on Pistons, 
Shafts, etc. 

® Simplified Design 


The First Cost Can Be the 
Least... If 
It Is The Last Cost! 


MANUFACTURING CO. 
DOVER, OHIO 
Phone: 4-2755 
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type fluids for Type III (-65 to 400 F) systems. 
He reviewed the development of MLO 8200, OS-45. 
OS-45-1, 71852-B, 72073-C. 72173-C fluids and the 
blend 85/15 produced by WADC, He gave property 
test results on five such silicate type fluids. Lubricity 
studies indicate that the lubricity of these fluids are 
probably not as good as that of MIL-O0-5606 at 
160 F. These fluids, like 5606, have a longer life in 
a closed system. Contracts now let for the purpose 
of improving weak points in the MIL-O0-8446 type 
fluid are expec ted to improve the hydrolytic stabil- 
ity of the silicate fluid through structural changes 
and the use of proper inhibitors. 

In the 0 to 550 F temperature range (Type IV) 
two silicate fluids are being tested. Most test failures 
have resulted from seal and gasket leakage rather 
than fluid breakdown or adverse effects of the fluid 
on the pump. Taking all properties into considera- 
tion, it was decided to concentrate on silanes. chlor- 
inated silicones, hydrocarbon and mineral oils and 
chlorinated biphenyls. 


PROGRESS WITH SILICONES 

The case for silicone fluids was ably presented 
by W. H. Ragborg. Dow-Corning Corporation, in 
his paper, “Potentialities of Silicones as High Tem- 
perature Hydraulic Fluids”. Recent developments 
in silicone fluids for high temperature hydraulic 
fluid work, specially designed for lubricant applica- 
tions, indicate that these new fluids may offer defi- 
nite advantages. This is especially true of the sili- 
cone fluid described as chlorinated phenyl contain- 
ing methylpolysiloxanes. Silicone fluids are found 
to be satisfactory for many types of bearing com- 
binations: steel against zinc, cadmium, certain bab- 
bitts, berylium copper and special brasses in sliding 
contact. In such cases wear was equal to or less 
than that encountered using a petroleum lubricant. 

Changes in polymer structure, blends with small 
and large amounts of organic additives and new 
organic groups have been studied. Aircraft hydrau- 
lic pump performance testing with silicone fluids 
has been limited. Limited tests do indicate that 
when the pump was operated at speeds and _pres- 
sures below the manufacturer's maximum specifica- 
tion, satisfactory performance can be obtained. 

The third paper on high temperature fluids, “Or- 
onite High Temperature Hydraulic Fluids 8200 and 
8515” by N. W. Furby and R. L. Peeler of Calli- 
fornia Research Corporation and R. I. Stirton of 
Oronite Chemical Company, was read by Dr. Furby. 
The fluid designated as MLO-8200 by WADC was 
developed by contract early in the high temperature 
fluid picture. While silicones have satisfactory phys- 
ical properties, they have poor steel-on-steel lubri- 
city. Organic silicate esters, particularly the disilo- 
xanes, have excellent physical properties, but had 
been rejected in earlier work because of poor hy- 
drolytic stability. 

\ program to improve hydrolytic stability and 
other properties was carried out. A disiloxane was 
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more MOt0 


than ever before... 


more HORSEPOWER . 


Type H is most com- 
pact. The same horse- 
power is provided in a 
“smaller package.” An 
actual saving in space 
of 46% for the 2 h.p. 
size. 


MOM ruccen 


The cast-iron frame 
defies distortion. The 
smooth cast-iron sur- 
face is highly corro- 
sion-resistant. The 
heavy solid feet on the 
Type H are a substan- 
tial part of the frame. 


mo re PROTESTION 


Ventrifoil directs air, 
deflects water. Each 
end of the motor has a 
specially formed de- 
flector which directs 
air around bearing 
housings and into fans 
on the rotor. 


THE REVOLUTIONARY TYPE H MOM iwsuration 


U.S. multiple protec- 
tion increases insula- 
tion life. ASBESTOS— 
for protection against 
heat. SILICONE—for 
moisture resistance. 
MYLAR —for greater 
physical strength. 


New-fashioned power is the result of more and more 
exclusive and valuable features present only in this new motor. They 


more CONVEINENT : 


include asbestos insulation to resist heat and moisture; Lubriflush bearing he eetesenniit 


construction for longest life; Ventrifoil baffles to direct air and deflect box is a heavy-duty 
, . , : , cast-iron, diagonally 
water; solid cast-iron frame and normalized castings, all directed to the split type, attractively 
objectives of longer motor life and more efficient power contoured and very 
J ‘ g P . easy of access. 
A profusely illustrated multicolor bulletin fully describing construction 


features of the Type H motor is available. Write for your copy today. 











eMOTORS 


MAIL COUPON NOW )> 
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A warm welcome awaits you at Booth 
No. 328 during the A.S.T.E. Industrial 
Exposition (Tool Show) at Chicago, 
March 19 to 23. 


Here you will receive advance informa- 
tion about NOPAK-MATIC...a com- 
plete new line of solenoid pilot operated, 
poppet-type valves to be introduced later 
this year. These valves are designed for 
a wide range of control applications 
from the simple operation of an air cyl- 
inder to the complex, precision opera- 
tion of completely automated production 
machinery. 


At the NOPAK Exhibit you will also find 
the new NOPAK Square Head Cylinders 
and such established products as stand- 
ard NOPAK Cylinders in various classes 
of construction, NOPAK Disc-Type 
Valves, Reciprotrol Valves and V-Type 
Slide Valves. 


Look for the Silhouette 


GALLAND-HENNING NOPAK DIVISION 


2743 S. 31ST STREET © MILWAUKEE 46, WISCONSIN 


Representatives In Principal Cities 


NOPAK 


VALVES and CYLINDERS 


for AIR and HYDRAULIC SERVICE 
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chosen for the base stock because its viscosity- 
temperature properties are markedly superior to 
those of an orthosilicate of the same viscosity. A 
very effective viscosity index improver was added. 
This fluid essentially met properties called for by 
WADC. 

WADC, in their work with packings, found that 
the 8200 fluid did not cause sufficient swell in rub- 
bers developed for use at 400 F. The inclusion of 
15 percent diester increased swell to the desired 
range. The 8200 fluid has better compatibility with 
available rubbers at 550 F than does the 8515 
fluid and for this reason is recommended for op- 
erating temperatures above 400 F. 

Both fluids have high viscosity at high tempera- 
ture, minimizing lubrication failures due to exces- 
sively thin fluid films. Internal pump and system 
leakages are minimized. The fluids exhibit outstand- 
ing resistance to permanent shear breakdown; low 
vapor pressures, reducing evaporation and pump 
cavitation and materially reducing fire hazard due 
to flammable vapors. 


AND NOW ORTHO-SILICATE ESTERS 

The final paper on fluids was the paper, “The 
Technical Appraisal and Performance of OS-45 and 
OS-45-1 as High Temperature Aircraft Hydraulic 
Fluids” by H. S. Litzsinger and R. E. Hatton, Mon- 
santo Chemical Company, was delivered by Mr. 
Litzsinger. Both of these fluids are ortho-silicate 
esters, the first was introduced in 1951, the second 
in 1952. Silicate esters possess excellent thermal 
stability, excellent viscosity-v olatilit y-temperature 
properties, passable lubricity and excellent response 
to additive treatment. They exhibit a low order of 
toxicity and are potentially available in quantity 
at reasonable cost. The major disadvantage is a 
tendency of the silicate esters to hydrolyze in the 
presence of water. The fluids hydrolyze to form 
preciptates. Such precipitates are not abrasive and 
service experience indicates that they are not a 
serious problem. 

The stability of OS-45, tested at 400 F for 72 
hours is exceptionally good; there was very little 
metal attack; acidity development was somewhat 
greater than allowed by the specification. Major 
aircraft pump companies using OS-45, have been 
working on two problems: to develop a pump for 
extended operation at a maximum of 400 F and 
another for limited operation, perhaps in the range 
of 10 hours at 550 F. High pressure pumps have 
operated on OS-45 for 100 hours at 400 F. Other 


pumps have operated for 10 hours at 550 F. No 


reports on deficiencies in lubrication have been 
made on either OS-45 or OS-45-1. While OS-45 
does not have an impressive viscosity number at 
4) F, numerous tests have not disclosed a lack 
of pumpability of the fluid up to 500 F. All three 
manufacturers now producing high temperature 
pumps have reported, with OS-45 or 45-1, volu- 
metric efficiencies over 80 percent. vvv 


A 8739-14-VA 
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ERMETO® 


When the pressure is on and positive vibration- 
resistant connections are a must... specify Weather- 
head Ermeto" Connectors. Installation can be made in 
seconds with standard bench tools. There’s no flaring 

- no threading ... no welding . . . no soldering. 
The cutting and bowing action of the sleeve assures 
an unyielding leakproof seal. . . a joint that can be 
disassembled and reassembled time and time again. 
Write The Weatherhead Company for detailed data 
and application information. 


For ready reference on 
the complete Weather 
head line, see pages 
264-270 of the Master 
Catalog of Fluid Power 
Products. 


WEATHERHEA YOUR ONLY SINGLE-SOURCE LINE of HYDRAULIC HOSE and FITTINGS 
Ty 6 ge Sp of Ss 


March, 1956 


Drain and Brass Tube 


Shutoff Cocks Fittings Selfalign 


(JIC) Fittings 


AE 37° Fi Bulk Hose 
Ae bY Mere = arncte® and Reusable pe... 
Hose Ends 


THE WEATHERHEAD CO., FORT WAYNE DIVISION, DEPT. A-3 
128 WEST WASHINGTON BLVD., FORT WAYNE, INDIANA 
In Canada: THE WEATHERHEAD CO. LTD., ST. THOMAS, ONTARIO 
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IR-HYDRAULIC DEVICE 
ROTECTS PRESS TOOLS 


Overload protection on presses means less down-time 


FLUID POWERED SAFETY device 
is used on this 1650 ton Clearing 
mechanical press. 


Check valve - a 
Pe | ae 


due to die breakage or damage. 


Money spent to repair damage caused by one double 
hit could be much more than the cost of protection. 


Pressure switch 
Indicator light & 
control circuits 


— Ait driven hyd. pump 





Overload 


‘fe ~ Adjust. nut warning 
1 switch 





Air pressure \ 


regulator to 
set fonnoge 











Slide adjustment unit 


N air driven hydraulic pump costing less than $200 sup 

plies the hydraulic pressure which prevents completion of 
slide motion if there is an overload within the last 4 inch 
of press stroke. Although the slide will stop, because ef an 
overload, the drive will continue through to finish the 
stroke. This avoids sticking of the press. 

The slide adjustment nut is seated on the piston of a 
small hyd ylinder. Oil beneath the piston has only 
one outlet intensifier. Tonnage, which is determined 
by the load, is exerted by the slide and builds hydrauli 
pressure in the adjustment cylinder. If there is an over 
load, the pressure will be great enough to force down the 
pisten of the intensifier. The adjustment unit will com 
press up to % inch. The tonnage at which the adjustment 
units will compress can be accurately preset by adjusting 
the air pressure in the intensifier. In most applications 
they are set to relieve at 30 percent overload. 

A slight compression of the adjusting screw will force 


the intensifier piston down far enough to trip the overload 


/ntensifier 


warning switch, and a warning bel) will ring. If the over 
load causes the adjusting screw to compress as much as .10 
inch, the intensifier piston will have been forced to the 
bettom of its stroke .and oil in the pressure circuit will 
begin to bleed off into the reservoir. Any further com 
pression up to '% inch will continue to bleed oil off. If oil 
has been lost, when the press begins its up stroke, the oil 
pressure will drop. This will trip the pressure switch, dis 
connecting the operating button and slide adjustment con- 
trol circuits, and the indicator lights on the main control 
panel will change from green to red. The clutch will auto- 
matically disengage at top stroke if the red light is still 
on. The air driven hydraulic pump will immediately begin 
to replace the lost oil. When the oil pressure reaches nor- 
mal, the pressure switch will close, the red light will be 
replaced by green, and the press will be ready to operate. 

This device gives automatic protection and signals the 
operator to check the cause of overload before continuing 


production vvY 
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Don’t let fatigue 
cripple production 


...use Schrader Pneumatic Controls 


Controls promote building a high-speed work 


INCREASE PRODUCTION, ELIMINATE 
rhythm that pays big production dividends with 


FATIGUE . . .WITH GREATER SAFETY 


Schrader Air Controls give not only greater 
production with less fatigue ... but they provide 
greater safety all along the production line. 
There is a Schrader Pneumatic Control to 
cover most any machine operation . . . power 
presses, press brakes, and any machine using 


safety. A special arrangement of valves prevents 
operators from tying down either of the two 
hand controls to defeat the purpose. Both hands 
must operate the valves at the same time or the 
press will not function. 

Want more information on these and other 
new and improved Schrader Pneumatic Con- 


either a friction or mechanical clutch. Schrader trols? Write today ... or fill out coupon below! 





LEADERS IN AIR CONTROL SINCE 1844 














A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
456 Vanderbilt Ave., Brooklyn 33, N. Y., Dept. A-3 


1 am interested in more information on 
Name 
Company 


Address 





The complete Schrader line of pneumatic 
accessories includes everything you need 
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WITH LEFT HAND op- 
erator controls 4-way 
and 2-way valves select- 
ing direction of the cyl- 
inder and pressure set- 
ting of the pressure 
compensated pump. 


Converted mechanical barrel former uses a 


TWO PRESSURE PUMP CONTROL 


e By A. H. Snipes 


HE art of barrel making is an old one, but mod- 

ern methods are being applied to make “cooper- 
ing” faster, easier, and more uniform. Barrel staves 
are held together by hoops with a force that makes 
the barrels waterproof. One step in the barrel- 
making process is forcing heavy, temporary hoops 
over the staves to pull them together in a water- 
proof joint. At Northern Cooperage Co. hydraulics 
has been applied to this operation, replacing the 
electrically-driven screw down mechanism used pre- 
viously. 


s. Hu. snipes, Vice President, Northern Cooperage Co 


Paul, Minn 


The original machine was driven by two electric 
motors—one for down travel and one for return. 
These acted on the heavy screw through two clutch- 
es, Speed and force -were fixed, and it was the 
judgement of the operator that determined how far 
and how tight the hoops were pressed on. If the 
hoops were too loose, the barrel leaked; if they 
were too tight, the staves cracked. 

Because this was a slow process that produced 
non-uniform barrels, the drive was changed to a 
direct-acting cylinder. The middle hoops are now 
pressed on to a preset force, determined by the 
pressure setting of the pressure-compensated pump. 
The end hoops are pressed on at a lower pressure 
until the hydraulic cylinder moves against a stop. 
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lhe high pressure for driving the inner hoops 
and the low pressure for driving the end hoops are 
obtained with a governor on the pump and a 2- 
way valve for draining fluid from the governor. 
When the 2-way valve is closed, the pump reaches 
neutral position at the high preset pressure setting. 
When the valve is open to drain, the pump reaches 
neutral at the low preset pressure. 

\ 714 hp motor is mounted with the pump on a 
60-gallon tank atop the machine. The 41-inch 
bore drive cylinder has a 14-inch stroke. The 4-way 
valve for direction control of the cylinder is mount- 
ed with the 2-way valve which controls pressure. 
so that they can be operated in the proper sequence 
with one hand. Operating and closing of the arms 
which engage the hoops is controlled mechanically 
with the other hand. 

The sequence of operation is as follows: 

1. Operator positions barrel form with two 
hoops on one end. With the 2-way valve closed 
for high pressure, he moves the 4-way valve 
to extend the cylinder. The arms engage the 
lower hoop and press it down until the pump 
pressure setting is reached. At this balance. 


—Operation of the Pump Governor 


The pressure at which the 
pressure-compensated vane 
pump reaches neutral (no deliv- 
ery) position is controlled by the 
2-pressure governor. Fluid from 
the pump chamber is introduced 


PUMP PRESSURE is bled internally to pressure gov- 
ernor. Closing 2-way valve allows pressure build-up 
in governor producing a higher pressure at pump 
neutral position. 

















into the pressure governor 
chamber through orifice A. 
When port B is open to drain, no 
pressure develops in the cham- 
ber and the main spring deter- 
mines the low pressure at which 
the pump reaches neutral. When 
port B is blocked, pressure is 
developed and acts to aid the 
spring in opposing the developed 
pump pressure tending to force 
the pump to neutral position. 
Thus the pump reaches neutral 
position at a higher pressure 
than when port B is open to 
drain. The high pressure is pre- 
set by adjusting the relief valve 
which drains through port C. 
The low-pressure is preset by 
adjusting main spring tension. 
Maximum high-pressure setting 
is 1000 psi. Maximum low-pres- 
sure setting is 400 psi. 






































Courtesy Racine Hydraulics and Machinery, Inc. 








for M ilitary Standard | converten BARREL FORMER 


cylinder force equals the friction force of the 


® , 
” hoop against the barrel and the pump delivery 
is nearly zero. 
2. Operator opens the 2-way valve lowering the 


pressure setting of the pump. He opens the 
arms removing the load and the cylinder ex- 


tends. A second set of shorter arms engages 
o the upper hoop and the cylinder extends 
against a stop. 


. Operator then reverses the cylinder by actu- 
ating the 4-way valve and releases the 2-way 
valve for the next cycle. When the spring- 
centered valve is released, the cylinder ports 
are blocked and the pump unloads to tank. 





specify FLUOROFLEX - T ORIGINAL DRIVE required two electric motors driv- 


ing a screw through clutches. This was slow and re- 
sulted in breakage and defective barrels. 


because... 


These rings are produced to military standard draw- 

ings MS 28782 and MS 28783 under exacting inspec- 

tion controls. 

Both tube stock and machined rings are individually 

annealed to relieve internal strains and to assure 

compliance with aircraft dimensional stability re- 

quirements. 

This quality controlled method of manufacture pro- 

vides rings with all properties certified* to AMS 

3651 specification. 

Rings are packed in protective telescopic containers 

on supporting mandrels to preserve shape and di- 

mensions to facilitate installation. 

Complete range of sizes for use with AN 6227, AN 

6230 or MS 28784 “O” rings. Send for data. 
*Photostatic copies of teat reports are available upon request. 


® DuPont trade mark for its tetrafluoroethylene resin 
@ Resistofiex trade mark for products from fluorocarbon resins. 


R E Ss I STO FLEX HYDRAULIC CONVERSION employs a direct acting 


cylinder to give fast, accurate positioning of hoops. 
CORPORATION Power costs and maintenance have been considerably 


ROSELAND, N. J. * WESTERN PLANT: BURBANK,CALIF. reduced. 
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This TEFLON hose 
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offers the ultimate 
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in serviceability 
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®@ 1000 psi working pressures 
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® completely inert 
to all hydraulic fluids 
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ERE’S flexible hose with the advantages of a 
H special tube of Teflon—by the originator of 
Teflon hose. 

This Fluoroflex®-T tube withstands temperature 
extremes. Amazing chemical inertness, smooth 
bore and inherent lubricity give full freedom from 
obstructions . . . from contamination of hydraulic 
fluid due to erosion. Corrosion resistant SAE 304 
stainless steel wire braid reinforces for 1000 psi 
working pressure. 

Fluoroflex-T R-3800 hose assemblies have ® Ageless — stays flexible 
swaged fittings that are leakproof and blowoff- indefinitely from 
proof. Over 3 years’ service experience back up its —100°F to +450°F 
superior design. These assemblies save weight and 
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space ...are easy to install. 

Tefion hose gives the hydraulic engineer the fin- 
est hose yet to assure top circuit performance. It 
lengthens service life, increases reliability, lifts 
permissible temperature limits, withstands severe 
environments. Send for Bulletin FH-2. 


RESISTOFLEX CORPORATION, Roseland, N.J.; 
Western Plant: Burbank, Calif. 


j 
4 
bh 


Teflon a DuPont trade mark. Fluoroflex is a Resistoflex trade mark 


20th year of service to industry 


esistoflex 
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19 YEARS SERVICE WITH 
ONE SET OF CUSHIONS 


.+. actual report on 


Flexible Couplings 


Up to fifteen years maintenance- 
free service is not unusual with 
Lovejoy lubrication-free flexible 
couplings. 


Performance like this is practical 
proof of these soundly engineered 
features: 


SIMPLE, RUGGED CONSTRUCTION 


Fewer parts. No intricate mech- 
anisms. Nothing to lubricate. 


LOAD TRANSMITTED BY 
CUSHION COMPRESSION 


No wear on the metal jaws. 


DOUBLE-LIFE CUSHIONS 

One half of the cushions act as 
idlers—except on reversible loads. 
A quick interchange providesa new 
set of cushions. This can be done 
without dismantling the coupling. 


Illustration 
at right shows 
a Lovejoy 
Type CF 
flange- 
mounted 
coupling. 
Rated at 160 
hp., 800 rpm., this space saver 
connects drive shaft between 
diesel power unit and generator. 
You can get Lovejoy 


performance for your 
opplication. UYEIDY, 


—“— 


Let us know your re- | ™™# coun,il 


quirements or request IS 
complete-line catalog. L 


LOVEJOY FLEXIBLE COUPLING CO. 


4837 W.LAKE STREET + CHICAGO 44, ILLINOIS 
Mirs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 

Universal Joints 
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1 1 a S MRE from a Sales Engineer 


Eimer F. Heiser 


Elmer Heiser has been selling air and hydraulic 
components for 19 years. During this time he has 
solved many problems and admits to leaving some 
unsolved. He is the author of the book “Air 


and Oil Cylinders in Industrial Applications.” 


Pump Life 


| a previous column the expected George Verhaeghe. B.S. (before 


useful life of pumps was dis- sales). 
cussed, but the article wandered “The question of pump life 
off into such subjects as spares comes up very often, yet, | am 
and stand-by equipment. sure no two people will agree on 
An old friend came through the same answer. It is extremely 
with a bit of comparison he had difficult to make an accurate fore- 
worked out on the same subject, cast; first of all, one must ascer- 
suggesting it might be useful to tain certain facts: 
fill up this space some time. Inci- 1. What is the operating pres- 
dentally, he worked in a plant for sure? 
2. What type of duty cyt le will 


be maintained ? 


years doing engineering, until he 
recently slipped into an entirely 
different pattern of existence. Now, 


instead of working, he is selling Is there severe shock in the 


° ° svste ? 
fluid power equipment up around oom 


Seattle somewhere. The following - What type of oil is used? 
information was put together be- 5. Is the unit operating in a 
fore he turned to sales to make his clean or contaminating at- 
living. Should he read this column mosphere ? 

he will probably skip down to see 6. Will the temperature in the 
if his material sounds O.K. So system be properly con- 
right here it will be safe to say trolled ? 


that after a couple of years of sell- 2 Wis ees of lt Hi 


will be provided and/or how 
often is the oil replaced? 


ing he couldn't possibly convey 
the same amount of information 


in such limited space. Did you ever \ . 
: : . ssuming that answers are sub- 

notice the difference between the ; oS. at a 7 
: é mitted which indicate average con- 
reply to a question asked an engi- liti f ‘ ir | 
: ; ditions ¢ operations, we migh 
neer and the same question asked es _— © mignt 
venture a guess—say normal op- 


erating life should be about one 
year. We qualify this by saying 
that one year is made up of an 8 


a salesman? You ask an engineer, 
“Will this thing work?” and he 
may say, “Sure. why not?” The 
salesman starts his answer and you 
find yourself watching the clock to 
make sure you don’t miss the lunch 


hour day, 5 days a week, 52 weeks 
per year or: 
hour. 8x 5x 52 = 2080 hours 

The following was prepared by If the unit is operated 16 hours per 
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Hannifin is your best valve source 


What air control valves do you need, or prefer? Hannifin 
has all types—for your production lines or the machines 
you manufacture. They include: 


P-M Pilot-Master Valves, solenoid controlled by integral 
oe heads (including new-type, dust-tight, splashproof 
1eads that completely meet J.1.C. recommendations). ¥” 


to 14". 2-way, 3-way and 4-way. 


P-M Master Valves. >" to 114". 2-way, 3-way and 4-way, 
air operated. For remote control from a wide choice of 
P-M Pilot Valves. 


P-M Direct-Operated Valves. For direct control of small 
air cylinders. 2-way, 3-way and 4-way. 4" and %”. 

Disc Valves. Rotary and sliding reciprocating disc types 
for hand, foot or electric operation. 4g” to 44". 
Micrometric Speed Control Valves for micrometer-like 
speed adjustment through control of exhaust flow. 


You can simplify your air control problems by standard- 
izing on Hannifin. 


Stock Delivery On All Types 


HANNIFIN 


———oeeeeen (ASE SE COUPSI 


. ’ : HAMMIEIN 
[) Have Field Engineer call at once 
CL) Have Field Engineer stop by soon 
CJ For the present, just send complete 

Hannifin Control Valves Catalog 


FOR PROMPT ACTION 


Hannifin Corporation, 545 S$. Wolf Rd., Des Plaines, Illinois 





Company 
Address 
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Ideas From a Sales Engineer How often do I get a tune- 15 times, tires replaced at 30,000 


up? 
Once or twice a year. 15.000. new clutch at 60,000, four 
Do I drive at top speed for sets of spark plugs, 2 batteries 
Ne , : prolonged periods? hmmmmmmm? Yeah!!” 
day. the 2080 hours is covered in 7 , 

; Not usually. That is interesting. To match 
four months. If the unit is oper- : , . 

Do I buy good oil, or the the performance ot many pumps 


cheapest lubricant we can an automobile would roll the 


and at 60,000, valves ground at 





day. our 2080 hours period Is COV- 


ered in six months, at 24 hours per 


ating 24 hours per day, 7 days a 


ween get? Usually a pretty good speedometer from zero thru the 
24x7xX 2080 grade. 100,000 mark monotonously. The 
\ 12.4 wks. o1 approximately . Am I careful about getting inferred comparison between the 
} months water and dirt into our oil attention given the automobile dur- 
Of course. the average user will system ? ing its’ normal life and the inat- 
not agree that the 2080 hrs. service 1 try to be careful, at least tention often suffered by hydraulic 
it's drained out frequently. equipment shouldn't go unnoticed. 
longer under average conditions What happens when I operate Some one will hurry to the con- 


Well. let’s look at excessive temperatures? clusion that there is a vast differ- 


is acceptable, it should last much 


how mue h longer 4 


at another set of conditions; per- | am in for serious trouble. ence between an outdoor vehicle 


set up another yard- O.K. let's get down to figures. As- with an internal combustion en- 


haps we can 
gine and a comfortably indoors 


stick, Let’s think out loud at this suming | operate under average 


point. conditions, would we all agree the mounted — hydraulis pump just 


How long do I expect my auto- 90,000 miles is better than average spinning around on a shaft. Sure 


mobile to perform without trou- life? O.K.. on this we agree now there is, but if you want to argue 
about it. go west and look up 


ble? let's see 
vvy 


Let's examine the facts 90,000 miles @ 45 mph George. 


1. How fast do I drive? 90.000 


Editor's note: 
15 2000 hours ’ : 


Average speed let’s say 
miles per hour b> 
2. How often do | change oil? 2000 hours. why that is less than 


| very thousand miles no the pump ran, and I've had the car 


well at least every 2000 miles. greased 90 times. the oil changed 


0-6000 psi SERVICE with 
LOW TURNING TORQUE 


Exceptionally low turning torque is obtained by “floating” the valving disk 
in the service fluid, thereby balancing the pressure and eliminating thrust 
bearings ...a sound application of the hydraulic engineering principle that 


fluids under pressure exert force equally in all directions. 


Sealing rings on both sides of the selector disk eliminate leakage at all times 


whether pressure is forward, back, or off entirely. 
@ 0-6000 psi service 


For air and gas service, 0 2000 and 0 4000 psi; for fuel, hydraulic oil, petro- @ Low turning torque 
sizes 4<” to 1”, 0-3000 and 0-6000 psi. 2, 3, and 4-way. 


and water service, ; 
| @ Panel mounting 


454 for complete information. @ Semi-steel, bronze, 


yw catalog no 
aluminum alloy 


Distributors in principal cities from coast to coast. @ No leakage at any time 


@ 3 types of portings 
=D S 
aeuer muG “++. GiosE NEEDLE 
CHECK ass” 3 
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How can you afford ordinary gear type couplings 


when | } 


vn 3-D> 
DIHEDRALS 
HANDLE 3 DEGREE MISALIGNMENT 


at the same low price 2 


With ability to handle angular and offset ordinary couplings obsolete. 

misalignment...with minimum backlash... And now AJAX adds this new 3-D Self- 
with perfected lubricant sealing...with long aligning Dihedral Coupling at prices com- 
life,—Ajax Dihedral Couplings have made _ petitive with ordinary gear type couplings. 


Features of the new Ajax 3-D Dihedral Coupling include: Cut-away view of Ajax 3-D Dihedest 
Self-aligning Coupling showing 


3 degree misalignment capacity. _ afrangement of specially 
. designed gears and location of 


Load is distributed at center of teeth at lubrication seals. 
the point of greatest strength. : 


More tooth strength is provided under = Ls 


misalignment than is possible with any 
other tooth shape. 





Exclusive Ajax Dihedral tooth design , 
has less clearance than conventional gear ; 
type couplings. Ss E L Fea L F 6 

No end-of-tooth wear under misalign- NI NG 
ment. Johns-Manville “Clipper” seals : pin] : 

keep lubricant in and foreign matter out. ha 

Compact overall size. 

Designed for NEMA motors with stand- 

ard keys. 

Low prices competitive with ordinary 

gear type couplings. 


AVAILABLE IN 5 SIZES 


Write for new Catalog No. 60 Patented or Patents 
Pending in U.S. A. 


and foreign countries. 





~ HUSCO 
Hydraulic Controls 
are COST-SAVERS 





Husco No. 4000 Rotary Swivel 

This low st, high efficiency Rotary Swiv 
el is designed for both high pressure and 
high operating speeds in the brake and 
clutch field. Compact, for use in close 
quarters, it has spring-loaded Teflon rings, 
self-centering ball thrust bearing, highly 
efficient axial bearings. Size, only 3” x 
1%” 

Check HUSCO first for experienced cus 
tom engineering in Hydraulic Controls 

Valves, Cylinders, Pumps—on your new 
designs. Write for details 


MAP WYORAULIC UNIT 
HUSCO cDECIALTIES CO. 
Pumps * Valves * Cylinders 
Weekeshe, Wis. 


Sonnet A.N.D. 10050 
Port Contour Cutter 


now available in a NEW 
Replaceable Reamer Type 


Completes all 
5 operations 
of the A.N.D. 
10050 contour 
in one pass! 


Also available 
in Integral 

! and Replaceable 
I Pilot types. 


Write for sizes and prices 


SONNET TOOL and MFG. CO. 


No Prairie Avenue ¢ Hawthorne. Califo ; 
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IF LONG STEEL bars must be bundled, a convenient method is to use three 
hydraulic vises, operated at one point by one man. Both hands of the opera- 
tor are left free to position and wire-tie the steel bars accurately and speedily. 


MULTIPLE VISE SETUP 


@ By John E Hyler 


ISES which can be operated by 

the foot, leaving both hands 
free to handle workpieces, are of- 
ten hydraulic. Pressure is also re- 
leased by the foot. The front jaw 
is the moving jaw, providing op- 
erator convenience and greatest 
usefulness. This type of vise is 
equipped with a swivel base, which 
can be locked at the most con- 
venient position by a special bolt. 
If necessary, two or more such 
vises can be operated through one 
control by one man. Multiple vise 
setups are used in many instances. 
Since both hands of the operator 
are free from vise operation, awk- 
ward and heavy pieces of work 
can be placed by one man without 
difficulty. A wide range of work 
is advantageously handled. 

In addition to the pedal with 
which pressure is applied to the 
vise jaws, a release pedal is pro- 
vided for opening the jaws. No 
time is wasted by turning a crank 
or using a wrench. Operators often 
prefer them for these reasons, 
especially where both hands are 


for simpler tooling 


needed for plac Ing work. 

Some very powerful vises are 
first operated by air cylinder for 
rapid closing. One air-hydraulic 
vise, made for use on milling ma- 
chines, will develop clamping 
forces as high as 15,000 pounds, 
based on an operating air line 
pressure of 100 psi. Rated clamp- 
ing pressure is 150 times operating 
air line pressures. 

Power is obtained initially from 
an air cylinder which operates in 
combination with a special built-in 
hydraulic unit. The vise will op- 
erate in any position. Jaw opening 
may be adjusted anywhere from 
zero to a maximum of 5 inches, in 
increments of .020 inch through a 
positively locked adjusting nut on 
the hydraulic ram. Power move- 
ment of the movable jaw is .2 inch. 
This is ample for clamping most 
rough castings. This vise may be 
equipped with a mechanically op- 
erated air valve, for hand opera- 
tion, or fitted for mechanical syn- 
chronization to machine move- 
ment. It may also be equipped with 
a solenoid valve, when it is de- 
sired to operate the vise electri- 
cally. vvv 


APPLIED HYDRAULICS 





FOURTH ANNUAL APPLIED HYDRAULICS 


PRIZE PAPER 





IT’S YOUR CONTEST! If you have a part in the design, fabri- 
cation, Operation or maintenance of hydraulic or pneumatic 
components, circuits or systems for industrial or mobile equip- 
ment, including aircraft structures, you are eligible to enter the 
APPLIED HYDRAULICS Prize Paper Contest. 


®@ This established national Contest has at- ® The decision is yours. With an Entry 
tracted nearly 150 entries and paid off for more than Blank will come Rules of the Contest and Sugges- 
25 contestants. In addition to cash prizes, all papers tions to Contestants. The suggestions, contributed by 
published are paid for at attractive rates. judges in previous contests, will help keep you “on 


the ball.” 


MAKE THIS 
YOUR As in past years: Third Prize is ____$200.00 
First Prize is ..$500.00 Fourth to Seventh 


YEAR Second Prize is __ $300.00 prizes each, ___$ 50.00 
TO WIN. 


CONTEST CLOSING DATE—JULY Ist 


ASK TODAY FOR YOUR ENTRY BLANK. 


1240 Ontarie Street a 


March, 1956 Circle 340 on Reader Service Card 





ie. 
Guarantee TOP Performance and Maximum Life! 


THESE TOP QUALITY FEATURES... 


(Standard on Miller Cylinders at no extra cost) 


Pose. my 


Benefits To You 


CASE-HARDENED Piston Rods (52-54 
Rockwell “C”) provide practically com- 
plete protection against damage from ham- 
mer blows, wrench-dropping, mishandling, 
and similar occurrences. Available from 
Miller at no extra cost. 

The HARD CHROME PLATING over 
the case-hardened rods protects against 
scratch-damage and rust. Available from 
Miller at no extra cost. 





Benefits To You 

TEFLON” Rod Wipers and “TEFLON” 
Hydraulic Piston Rod Seals withstand tem- 
peratures from—100°F. to plus 500°F. They 
ire impervious to practically all known 
chemicals, including the fire-resistant, spe- 
cial, and standard hydraulic fluids in cur- 
rent use. Available from Miller at no 
extra cost. 


Benefits To You 


Highest quality Black Ferric Oxide Finish 
provides rust protection in air cylinder op- 
eration and on all cylinders during ship- 


ping and installation 


Cylinder heads, caps, mountings, pistons, 
followers, tie rods, and the unplated por- 
tions of the piston rods have this finish 
at no extra cost on all Miller cylinders. 
(This finish not recommended for water 


service }) 


“-_ To (Dept:)- ae a cylin 


te u 
righ to 104 ecify 


to the ease SP See These New Features on 
Miller Cylinders at Miller 


pansy OY Oe \ ened — BOOTH:+429 


handy for™ 


on - A. S. T. E. SHOW, March 19-23 
Title International Amphitheatre, 
Chicago 





MILLER FLUID POWER CO. 
SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND © YOUNGSTOWN «© DAYTON ® TOLEDO « CINCINNATI! ¢ COLUMBUS ' e } 
PITTSBURGH © PHILADELPHIA © BOSTON © HARTFORD © NEW YORK CITY 
BUFFALO © ROCHESTER © MINNEAPOLIS © GRAND RAPIDS © DETROIT © FLINT = 2008 N. Hawthorne Ave. Melrose Park, Ill. 
FORT WAYNE © SOUTH BEND © INDIANAPOLIS © MILWAUKEE « LOUISVILLE ‘ ) 
KANSAS CITY © SEATTLE © LOS ANGELES © SAN FRANCISCO ¢ BALTIMORE \2 ‘ 
DENVER « ST. LOUIS * MOLINE ¢ CHICAGO ¢ HOUSTON ¢ ATLANTA AIR & HYDRAULIC CYLINDERS * BOOSTERS * ACCUMULATORS 
TORONTO, CANADA ond OTHER AREAS 
COUNTERBALANCE CYLINDERS 





New Products / 





/ continued ¥ 





PART-WINDING MOTOR 
...+ for 2 or 3-step starting 


Features: Motor combined with 
Magnetic increment starter reduces 
starting shock to machines, mini- 
mizes line disturbances, and limits 
inrush current 

Operation: For 2-step starting, 
half of motor’s winding is ener- 


4 


gized across line as first magnetic 
contactor closes. At the end of 
timed cycle, second contactor closes 
to bring in second half of winding 
in parallel with the first. In 3-step 
starting, motor starts with reduced 
voltage on first winding, accelerates 
as full voltage is added to the first 
winding, then reaches rated speed 
as the second winding is brought in 
at full voltage 
Howell Electric Motors Co. 
Howell, Michigan 
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AIR CYLINDERS 
. . « double, single acting 


Designation: han-d-air 


Features: Cylinders of 1, 2, 3, and 
4-inch strokes are offered in double- 
acting and single-acting, spring-re- 
turn models. Equipped for simple, 
universal mounting, they may be 
front or side-mounted, front or rear 


ee Circle 98 


flange mounted, or front pivot 
mounted. The 5/16-inch piston rod 
is threaded for easy coupling to 
work loads. Bore diameter is 1 inch 
Compactness and mounting flexi- 
bility of cylinders make them well 
suited for all types of clamping, 
parts positioning, and ejecting, as 
well as light-duty tool and work 
feeding operations. 


The Bellows Co. 
Akron, Ohio 
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3-WAY VALVES 


. . » have operating range 
0-5000 psi 
Designation: Mode! 31 
Features: These solenoid oper- 
ated valves for continuous duty op- 
eration feature a low current drain, 
fast action and are explosion proof 
Applications: For use in aircraft, 
missiles, test programs and indus- 
trial operations. 


Specifications: Available in tube 
sizes from 14 to 4 inches. Tem- 
perature range from —65 to +275 
degrees F and flow rates up to 10 
gpm. A wide variety of configura- 
tion can be supplied. These valves 
are available for shipment within 
24 hours. 
Mar Vista Engineering Co. 
Los Angeles, Calif. 
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FIRE RESISTANT FLUID 
. . « in 6 viscosities 


Designation: Cellulube Series 

Features: Straight phosphate es- 
ter fluids are now available in vis- 
cosity ranges of 90, 150, 220, 300, 


Continued on next page 
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| 
| by more than 


a century’s experience 


BRITISH 


Hydraulic Plant 


& Equipment 
LEAD THE WORLD 


Particulars of Members 
and their Products 
will appear in 


a future announcement. 


The 


Hydraulic Association 
of Great Britain 


94/98 Petty France, 
London, S.W.1. England 
Telephone: Abbey 1845. 


Cables: Crusade, Sowest, London 





HAND HYDRAULIC 
PUMP 


Single and Double Designs 
to 20,000 PSI 
With or Without Reservoir 
Standard Reservoirs 
70- 160- 910-Cu. In. Capacity 
Interchangeable Pistons 
Ye - V2 - Ya Inch 
l-inch Piston (Special) 
Pipe connections 4" N.P.T. 
Handle length is 18 inches. 
“We specialize in hand pump units to 
operate in temperatures from minus 
65 F to plus 160 F and with any ca- 
pacity reservoirs required.” 
The single pump with '/" or %4" 
piston now available in stainless steel. 











—WILLIAM S. PINE 


1635 E. 22nd St., Los Angeles 11, cut 
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vented to atmosphere through hole 


\ ( W p rod ll (' f \ / in bonnet. Outlet pressure can be 
| adjusted up or down at any time 


. without bleeding outlet side of line 
continued Application: Regulator is gener- 


ally used on dead-end service to in- 








struments, cylinders, etc. where a 


500, and 1000 SUS seconds at 100 AIR PRESSURE REGULATOR 
degrees F. Fluids are recommended . . . with relief valve 
as replacements for flammable pe- 

troleum oil products, in die-casting, Features: Regulator reduces line 
metal forming and allied industries pressures up to 400 psi to required 
where fire-resistance is a signifi- working pressures. If temperature 
cant safety factor rise or other cause increases outlet 


Celanese Corp. of America pressure, built-in relief valve auto- 
New York, New York matically reduces pressure down to 
Circle 179 on Reader Service Card original setting. Excess pressure ts 





JOY 
"SURGEPRUF 


HYDRAULIC HOSE AND affect operation, or where down- 
ward pressure regulation is required 
RE-USABLE COUPLINGS , during operation. Units are avail- 
able for pipe sizes from ‘g to 4 
inch in 2-port and 4-port designs 


" OEE ty a hare Generant Engineering Co. 
6 —_—— Newark, N. J. 
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3 big Advantages for Your ~ | saan — pn electric 
Hydrauhe Assemblies , ’ Design: Air cylinder weet 


control valve drives drill press 
PERMITS THE USE OF MORE ABRASION-RESISTANT, , through rack and pinion. Pre-selec- 
RUBBER-COVERED HOSE . 


Insure longer wear in your hydraulic hose assemblies 
—and at the same time, save assembly time by avoiding 
old-fashioned skiving. Joy Surgepruf re-usable couplings 
make both advantages possible. Their exclusive ‘“‘double- 
wedge” grip lets you use tough, abrasion-resistant, 
rubber-covered hose instead of the braided type— 
without any need for skiving the hose at the connection. 





NO SPECIAL ASSEMBLY TOOLS REQUIRED 

You need no mandrels or other special tools to make 
up Surgepruf assemblies. No extra expense or special 
technique is involved. 


CAN BE RETIGHTENED WHEN LOOSE ON THE HOSE 


Machine vibration or hose flexing can loosen any ted speed is provided with hydraulic 
hydraulic coupling on the hose in time, but Sungnpeel check to control work stroke and 
Couplings can be easily, quickly retightened on the job lessen drill breakage at the break- 
to stop a leak—another exclusive feature. ’ “ate 

Surgepruf Hose Couplings are made to JIC Standards. through point. An impulse switch 
Assemblies are available in many sizes and lengths, and permits complete electrical sequenc- 
in both ~? and double-wire reinforced types for ing with other equipment such as 
medium-high and high pressure service respectively. rotary tables. Models are available 
Jey Manufacturing Company, Oliver Building, Pittsburgh 22, Po. with 2 or 3-inch bore air motors 

and provide full 360-degree pinion 


Get complete data on Surgepruf: f JIU | , — rotation with 3% drill press 
WRITE FOR BULLETIN H-100b | aS = ee 


Lehigh, Inc. 


Consult Soy Engi ASSEMBLIES, r GIVE Easton, Pa. 
a Mi yoo marae parle Circle 181 on Reader Service Card 
Le ‘a, = Bagie 


WO HSSI4 Continued on page |42 
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AXIAL PISTON PUMPS AXIAL PISTON MOTORS 


for circuits to 3000 and for circuits to 2500 
5000 psi. Up to and 5000 psi. Up to 

35 gpm. Fixed or 180 hp, 5665 inch- 
variable stroke. Write pounds. Write for 

for Bulletins P-4, P-4-10 Bulletins FM-2, FM-3A. 


yan ee 
aw 





LEST ee GE. 


Pe ecuean vs 


Hyd Kelel ite power VARIABLE VOLUME VANE PUMP 
To como] 010108 oS ti) areal 


speed, constant 
volume at variable 


P speed—hand-dial 
ee. . control—pressure 


compensated for 

circuits up to 1000 

psi continuous. 

3 Standard Sizes 

up to 5 gpm, 

15 gpm, 25 gpm 

at 1200 rpm. 

CONTROL VALVES Write for Bulletin P-7. 

Pressure Controls, pilot-operated, (Relief, Sequence 
Unloading and Pressure-Reducing Valves), 44 , 144 and 
| 5000 psi. Bulletin VR-2¢ 
Relief Valves, pilot-operated, ! 4%", 1%" and 1% 
2000 psi. Bulletins No. 152, VR 
Directional Controls, ¥g", 44"and 14%", 3000 and 5000 psi 


i-way, manual, mechanical, electric or pilot-controlled, WRITE FOR BULLETINS 
% , 3000 ps! Bulletin VD-2-A M4" and 14 ’ 5000 LISTED ON THIS PAGE 


psi. Bulletins VD-1-A, VD-1-2, VD-4, VD-4-1 ; ; 
to get detailed information 


i-way, Vg and 4°, 3000 psi . 
Lg” solenoid - controlled So on any of the components. 
Bulletin VD-8 ' For a summary of informa- 


,” pilot-operated 
pe ete: geo tion on all Denison pumps, 


Bulletin VD-7 pumping units, motors, 
Surge Damping Valves, 14”, pump/motors and controls, 
* ask for Bulletin 146B. Write to 


5000 psi. Bulletin VS-1-/ 
Multi-Range Flow Controls, THE 
. and %4 , 3000 psi DENISON ENGINEERING COMPANY 
Bulletins No. 143-A, 1166 Dublin Road e¢ Columbus 16, Ohio 
VFC-1-A, VFC-2-A a 


Direct-operating Controls, = 
(Sequence, Unloading DE N ISON 
and Counterbalance ’ : 
valves), 4", %", 14" : ® “ a jl OIL LLA 
and 14%", 2000 psi ; E 
Bulletins VRD-2 
through VRD-8 


COTA WSO 


CA Dae eiaert eae eee 


Se 


IATA TRS be 





RENAE ere 


Check Valves, pilot-operated, 
4”, %", 1%" and 
144", 3000 psi : 
Bulletins VPC-1,VPC-2 HYDRAULIC PRESSES 
PUMPS + MOTORS + CONTROLS 


March, 1956 Circle 38 on Reader Service Card 
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TUBE BENDER 

. » » has crank-operated gear 
Designation: Exactol 

Design: Bender is compact device 
for manual bending to exact toler- 
ances, and will handle annealed or 







LgH cold drawn stainless steel tub- 
ing. Unit is designed to enable op- 
erator to make bends up to 180 de- 
grees in one continuous smooth op 
eration without strain or fatigue 


Construction: Worm wheel drive 


/ continued J 





gages readily to allow quick return 
of the radius block after bending 
without being returned through the 
gear train. Slide block furnished 
with bender has grooves for tube 
sizes of 14, 5/16, 48, “4, and %4 
inch outside diameters. Each radius 
block has graduated marking to in- 
cate degree of bend, and integral 
arrangement for easy, quick clamp- 
ing of the tube 


Parker Appliance Co. 
Cleveland, Ohio 
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CHAIN COUPLINGS 

... with double-width chain 
Designation: Taper-Lock 
Features: Couplings are flexible 
type and permit sufficient relative 
movement between hubs to accom- 
modate slight angular and parallel 
shaft misalignment. Special bush- 
ings make easy installation on full 
size or normally undersized shafts 
and give the equivalent of a shrunk- 






Construction: Double-width 
chain has larger bearing area per- 
mitting higher horsepower ratings 
and longer life. Quick disconnecting 
of the shafts is possible by remov- 
ing one coupling pin and unwrap- 















ping chain from hubs. Sprocket 
teeth are accurately cut and hard- 
ened. Two more teeth are furnished 
in each flange than ordinary adding 
to life and power-transmitting ca- 
pacity 


Dodge Mfg. Corp. 
Mishawaka, Indiana 
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AIR MUFFLER 
... for air cylinder exhaust 





is enclosed for safety and protection 
from external damage, and disen- on fit 














Construction: Muffler is made of 












NO INTERNAL PARTS _ 4° > 
70 REPLACE OR 
REPA/R... 







CRV SERIES 
ROLLER CAM VALVES 













NEW 


Compact, 





Y ALLOWS 
FULL FREE FLOW! 





? Easy-Mounting 





Design! 





























FLAT SURFACES ALL AROUND, with convenient access 
to ports (all ‘e-27 NPT) make new CRY series valves 
easiest to “design into’’ your application. Ultra-com- 
pact—4-way is only 3/4” x 1-1/2” x 4-3/16” overall 
(roller cam extended). 

STANDARD ‘‘O"’ RING SEALS throughout assure long, 
reliable service, are easily replaced when necessary. 
CRV SERIES VALVES now available in 3 or 4-way 
hand lever, palm button, foot control, cam, roller or 
pilot-operated types. Prices range from $11.30 to 
$15.95, f.o.b. factory. 

NO OTHER VALVE offers all these important features 
—why settle for less? Call your MODERNAIR dealer 
or write today for complete data. 






Char-Lynn Hydra-Seal Hose Coupler 

Low pressure drop in coupler 
allows full power for work. 

Absence of internal parts 
assures least pressure drop of 
any coupler and eliminates 
cleaning problems. Designed 
and engineered as a quick-con- 
nect, self-sealing, break-away 
coupler for all fluid carrying 
lines. 

Write for free catalog and 
further information. 


CHAR-LYNN CO. 


2843 26th Ave. So., Dept. AH-3, Minneapolis 6, Minn. 
Member—Nationa! Fluid Power Association 























iL CORPORATION 


Dept. 8-3, 400 PREDA ST., SAN LEANDRO, CALIF. 
Member National Fiuid Power Association i 
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non-corrosive materials throughout 
and consists of a series of perforated 
discs held between spacers in a 
compact cylinder approximately 1 
inch in diameter. Body is tapped 
for %-inch female thread and 
standard brass hex nipples are sup- 
plied for either 44 or %g-inch male 
fittings. Exhaust noise is reduced 
well below usual plant background 
noise level, and annoying air blast 
is dissipated 


Modernair Corp. 
San Leandro, Calif. 
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FLOW CONTROL VALVE 
. . . is motor operated 


Features: Precision valve is for 
pressures to 3000 psi and provides 
good flow control over a range from 
00006 to 50 gpm. Required turn- 
ing torque varies from | to 5 Ibs 
and is provided by the miniature 
motor incorporated in the valve 


Construction: Unit consists of a 
metering valve, switch housing, 
electric motor, and electric connec- 
tor. Sliding spool valve is stroked 
by threaded stem which rotates in 
ball bearing and is sealed with O- 
ring. Limit switches at both ends of 
the stroke can be used to shorten 
the stroke of the spool. Valve re 
quires 10 turns for complete stroke 
and motor gear box combinations 
providing 300:5 rpm_ reductions 
are available 
United Hydraulics, Inc. 
Dayton, Ohio 
Circle 185 on Raeder Service Card 


AiR, OIL CYLINDER 

. . « for high production 
Designation: Ultra-mation 
Features: Double-acting, square- 
end cylinders are made in five bore 
sizes from 2 to 6 inches for pres- 
sures to 150 psi air and 500 psi oil. 
Five mounting styles are foot, trun- 
nion, flange, clevis, pivot—with in 
terchangeable covers permitting 
multiple mounting combinations. 
Construction: Piston rods are 
extra-heavy to carry high impact 


Continued on next page 
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GUARDING 
HYDRAULIC 
LIFELINES 


Chemiseal Hydraulic Packings 


Made of duPont TEFLON—Chemiseal hydraulic packings have zero 
swelling in all hydrocarbons, new synthetic hydraulic fluids and 
solvents. Unsurpassed in anti-friction properties, tough, resilient, 
non-flammable, long wearing, 





chemically impervious. Service 
temperature range from minus 
110°F to plus 500°F. 


Chemiseal V-type packings seal 
with low gland pressure and op- 
erating torque. Ideal for either 
manual or automatically oper- 
ated valves. Square-end TEFLON 
adaptors are available if required. 
Catalog TP-1255. 


made of 
duPont TEFLON 


Chemiseal back-up rings greatly 
extend ““O”’ ring life and prevent 
extrusion. Available in solid, split 
and spiral types in all commer- 
cial and AN sizes. 


Chemiseal V-Rings 


zor Bock-up Rings 


a> 


UNITED STATES GASKET COMPANY 


Camden 1, New Jersey 
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loads and have highly polished sur- 
faces to assure minimum friction 
and maximum packing life. Rod 
wipers are of durable synthetic rub- 
ber assuring dirt-free rod on in- 
stroke. Cylinder tubes are hard- 
drawn and corrosion resistant for 
low friction. Tie rods are extra 
heavy to resist shock loads and to 
maintain proper tension on cover 


ready-made to your specifications 


GAR HYDRAULIC RESTRICTORS 


Whatever your restrictor requirements, chances are Gar already 
has units with the characteristics you're after. Gar hydraulic 
and pneumatic restrictors come in one-way and two-way types, 
and just about every other type, size and rating you can 
imagine. But, should you ever ask for special characteristics 
in pressure, flow, weight, temperature or envelope size that 
aren’t standard at Gar, you'll never know, because we'll produce 
what you need in the same short delivery time, at the same 

low price. 


Some extras that might interest you, too, for special applica- 
tions are self-cleaning designs that work, and electroformed 

orifices that are unique for highest precision and absolutely 
identical flow characteristics. 


But right now, the important thing is to call Gar. After that, 
you can leave the rest up to us. 


RESTRICTORS * REDUCING VALVES * RELIEF VALVES * FILTERS * SNUBBERS 


To cover a full range of temperatures, pressures, sizes 


Send today for full information 


Circle 53 on Reader Service Card 


PRECISION PARTS, INC. 


3 LUDLOW STREET, STAMFORD, CONNECTICUT 


gaskets. Cushioning is available for 
either or both cylinder ends as spec- 
ified. Cushioned or non-cushioned 
cylinders have same mounting di 
mensions. 
Logansport Machine Co. 
Logansport, Indiana 
Circle 186 on Reader Service Card 


ELECTRONIC TIMER 


... for two sequenced 
intervals 


Designation: Model 4 

Features: Timer provides two ad- 
justable timed intervals in sequence 
Operation is continuous after ap- 
plication of power. Unit has two 
miniature cold-cathode gas triodes 
No filament power is consumed and 


no warm-up time is required. The 
only moving part is a simple elec- 
tro magnetic relay 

Specifications: Timed intervals 
are: On—0.1 to 12 seconds; Off— 
0.1 to 12 seconds. Output relay is 
single pole, double throw with 5- 
ampere contacts. Power supply re- 
quired is 105 to 125 volts, 25 to 


400 cycles, 2 watts 


G. C. Wilson & Co. 
Huntington, W. Va. 
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DIAPHRAGM VALVE 
. . + of stainless steel 


Designation: Bantam No. 2038 
Design: Valve has special flange 
facing for ASA raised face flange 

Continued on page !46 
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STOP tuat Noise: : | . 
iapllarpanyge | This Adams 


steom and other gases discharged 
from engines, blowers, compressors, 


vacuum pumps, steam or gas turbines. > 
Burgess-Manning Snubbers are en- 
gineered to your requirements for 


quiet operation and greoter effi- 
ciency. Available with added features 
for spark orresting—air cleaning— 


water separating — heat recovery - X 4 3 
or surge control. > L aves ou 


STOP tuat The Aftercooler and. 


1 = 
Drop NT! serv- that assures — — = 


ice costs sharply — improve flow 


control and operating efficiency of 
your equipment by eliminating vibro- ——= . 
tion caused by line surges from com- 


pressors, pumps and blowers. In new 


layouts eliminate cost of special and Compressed ie 


extra heavy supports to secure piping 
from vibration. 


Write for Burgess-Manning 
Pulsation Snubber literature. 


RGESS-MANNING COMPANY 








769 East Park Avenue, Libertyville, Illinois 


Dallas, Texas Here’s 


fa-tol Mm i-telashaaela.4 th 


First, the Adams 
PN ii -taelo) (Tam olalaley 


Improve Air Circuit Power by  [iinwiamwen 


R h folim@ei-isalel—igelitig—) 
. 4 down — within 10 
eplacing Compressors with a oh tr didi apenes 
where it holds 


= 
j 2 NEW Hydraulic almost 40% less moisture 


dalolameliaeagelan 
a U it conventional units 
ower ni Then, the Adams Separator 
“4 creates a cyclone to 
efficiently remove the 
relate (-Jal te} (- Mme Ih alale Mm ZolUM cele) (1 
drier air for your system 
Thousands in use throughout industry. It 


pay you to find out all the details. Mail 
rtol¥] ole] alm ol lohan mmlolelohy 


—= R. P. ADAMS CO., 


Get higher operating pressures and better con- | 

trol and efficiency in your air circuits by con- § 

verting to hydraulic power. You need replace [i ” Buffalo 17, New York 
only the compressor as most air controls need | 

no alteration. 


The new Rosaen PT-10 power unit will deliver 

up to 12 GPM at 500 psi to give your present R. P. ADAMS CO., INC. 
system all the advantages of hydraulic power. 

The PT-10 is a remarkably low poteed unit. 
Your choice of 4%, %, or 1 hp electric motors 
with vane-type pump and differential-type re- 
lief valve, mounted on a JIC 10-gallon reservoir, 
ready to operate. Write for more information. 


249 East Park Drive 
Buffalo 17, N. Y. 


Please send my FREE copy of Bulletin #711 on Adams Cyclone 
Separators and Aftercoolers. 


Attention Dealers—write us for more information, 


The ROSAEN COMPANY 


P.O. BOX 195 « ST. CLAIR SHORES, MICHIGAN 


Name 





Street 


oe Se ee SSeS 
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Teflon seating is used with extra 
Teflon packing above bellows. Body 
ind bonnet assembly are of stain 
le SS steel 

Specifications: Bellows is rated 
at 500 psi from 70 degrees F to 
+-700 degrees F. Air cooling fins 
or extended neck bonnets may be 
supplied as well as angle or offset 
types with various welding, screwed, 
or flanged ends 

George W. Dahi Co. 
Bristol, R. 1. 
Circle 188 on Reader Service Card 


VALVES 


PRESSURE-VACUUM 
COMBINATION 


. » « 400 cu. in. capacity 
Designation: RG-15180 


Design: Pressure pump is oil-free, 
positive displacement, rotary vane 


By-pass, 
oil-relief 
piston type 
hydraulic 
s 





NO TRICK AT ALL... 


| ha select from 5 springs, install and your 
FULFLO VALVE is ready to go to work 


TO MAINTAIN CONSTANT, UNIFORM 


PRESSURE ... from #0 to 500#. 


Standard 
and Flange 
models 


NON-CHATTERING, TOO... 


because the cylindrical piston closes off the 


port in a shearing manner. 


FOR... 


machine tool hydraulic mechanism, oil-burning 


equipment, rams, presses and Diesel engines. 


Pipe sizes: 44" to 2" 


WRITE—on your letterhead, 
please, for personal copy of 
FULFLO MECHANICAL 
DATA BOOK 


Specify if for Valves, for 
Pumps or for both, 


THE FULFLO SPECIALTIES CO. Inc. 


PUMP AND VALVE MANUFACTURERS 
BLANCHESTER, OHIO 
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type. Blades are self-lubricating, car- 
bon-graphite composition. No seals 
or shaft packing is used. Blades and 
rotor are the only moving parts and 
there is no gumming or sticking 
Vacuum pump, mounted on front 
of motor is equipped with oiler 
that muffles exhaust. 
Specifications: Pressure pump 
has 400 cu. in. capacity at 30 psi 
discharge pressure. Motor is 4% hp 
and operates at 3450 rpm, 110 
volts, 50/60 cycles. 
Lear, Inc. 


Lear-Romec Div. 
Elyria, Chico 
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ELECTRIC MOTORS 


. . + with face mounting 
brackets 


Design: Two styles of brackets 
permit bolting from driven ma- 
chine or from motor side. Brackets 
provide automatic alignment. Mo- 
tors include deflectors to direct air 


and deflect water. Integrally cast 
one-piece frame is heat-treated to 
prevent warpage. Windings are as- 
bestos-protected. Split-type conduit 
box may be located on either side 
of monamically balanced 

U. S. Electrical Motors, Inc. 

Los Angeles, Calif. 
Circle 190 on Reader Service Card 


PORTABLE COMPRESSOR 
. . » delivers 210 cfm 


Designation: Blue Brute Line 


Features: Rotary compressor com- 
pletes line of portable units which 
feature a newly designed clutch and 
separate oil reservoir equipped with 
a pre-heater to assure cold weather 
starting. General maintenance and 
inspection of parts have been sim- 
plified by easy accessibility features. 
Gravity-draining design of the cyl- 
inders prevents “lock” and the dan- 
ger of oil accumulation. Small, light 
unit has extremely high and rugged 
operating efficiency. All types of 
standard mountings are available 
Worthington Corp. 
Harrison, N. J. 
Circle 191 on Reader Service Card 
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WER'E CROWING ABOUT OUR HYDRAULIC _ 4-WAY, OPEN CENTER 
CYLINDERS - Cusrom Bucy at MASS Fron PRICES WT Jy Wy Webby 


Our 10 Years of experience Filling the needs of Aircraft and Heavy Industry 
have led to the development of these outstanding Industrial Hydraulic 
Cylinders. Ail are Double Action with rugged steel construction throughout, Has built-in adjustable relief valve, set 
o) Made to stand pressure up to 1500 PSI and 3000PSI. Utilizing standard ‘0’ ot 1000 PSI with a spring loaded neutral 
A Yo rings with leather bock-up rings on 3000PSI types. Male clevis mounts on position. Used for controlling (1) double 
both ends of the Cylinder. Write us Today for further information, We also (# action cylinder of the types shown in this 
Custom Manufacture to YOUR SPECIFICATIONS. us | advertisement. Can also be mounted in 


P ‘ ' ‘ PR series. Has 3/4’’ standard pipe 
ART NO. [BORE|SHAFT |STROKE|LENGTH |Type of CAP] P.S.1. | THRUST ICE Sac n ate ane Ga O12 








P3-4-1SE 313" [1-1/8" | 4 9u4"" E xterm al 1500 | 10,500 LBS. $34.25 thread cylinder port. Shipping 
P3-6-15E 3” | 1-1/8" 6" 1%" a . 1500 36.75 weight 10-1/2 pounds 
P3-8-15E z 1-1/8"" 8” _] 13%" 1500 39.50 
P3-12-15E * 11-14" 2 17%,"" . 1500 44.75 
P4-5-15E * | 1-1/8" 5" 10%,"" 1§00 18,750 LBS. 39.590 
P4-6-15E * | 1-1/8" eg 1%” . 1500 “es 41.50 | EXTERNAL 
P4-8-15E 1-1/8"" 1a" < 1500 45.75 
P410-1se | 4” | 1-178" ” T 15%" 1500 50.00 WEW- HEAVY | 

P4-12-15E | 4” | 1-1/8" 7 17%" 1500 54.00 YORAULIC V IMOER 
P4-5-30E 1-1/2" ia 10%" re 3000 ; . 55.25 f A rugged, heavy duty cylinder, All steel! 

| P4-6-30E 1 1-1/2" as 11%" : 3000 * 57.25 : construction. Double action. Has 7"" bore, 


aces rr — a" : 3000 — 61.50 13" — 24"" steel shaft. Ideal for 
‘ use in hydraulic presses, leveling ramps, 
P4-10-30E eT 1-1/2" 15% 5 3000 65.75 F hydraulic tail gates, industrial f 
Pas12-30E Wd ; iT” 3000 69.75 4 machinery, road machinery, etc. 95 / 
- 3 { Shipping weight 180 pounds. . . ead 






























































P3-4-15-1 » T 1-1/8" 10,500 LBS. 34.25 GB-8~ 25 TON HYDRAULIC CYLINDER 
P3-8-15-1 "| 1-1/8" fs 174" is 39.50 : Same as above except has 8'’ bore, 15’’ 


— bs troke. Will gi Ibs. 
PS-12-30-1 | $” j 21% eee 65.00 Que @ rs . 40522 
Ps5-18-30-1 | 5 274 97.50 Shipping weight 185 Ibs. 

P§-24-20-1 bs "133%" a — 


| P5-30-30-1 ; 3h" " 135.00 Vie KERS 


AA 20328 


SAVEuP ro B5%0n GOVT SURPLUS PIZZUAER Mec res. 4 
PUMP 


















































/ p Automatic, variable volume of 1850 to 2000 
SURPLUS HYD. CYLUNDERS| wet coc OpING HYDRAULIC CYLINDER | icsriosn act vans fons 


continuous speed of 3750 RPM maximum. 
to 40,000 Ib. thrust with a 3000PSI Thrust shaft is in two stoges. First stage extends 39°’ — the Displocement is .600 cu. in per rev. Will 


line pressure. May also be used as second stage extends 18"'. Each stage works seperately, The 00 Alte: ante OS E ~a min. at 3750 
a low pressure air system cylinder. overall length eye-to-eye is 61'4"". Inner shaft is 2-3/4" dia, —_ RPM. A ed right bond fa will operate 


Hos a 4" bore, 18°’ stroke, 304"' outer shaft is 34"' dia. Bore is 444". Ports are 1/2” AN pipe. in any position, but tap cose dein must 
length. Part No. 29. New & Used. 10,000 PS: ps 9-WAy be connected to reservoir. 
NEW 93% USED 29:25 MAN, prone & Reservoir must be pressur- 
( ae AND RESERVOIR P| ized. Ports ore |"" AN inlet 
and 5/8'". AN outlet 


Port No. 27A. Finest Surplus. Gz J AL . 

For use up to 1500 PSI.Hos bore F i VE SURPLUS 

of 34"', stroke 21-5/8", shafe™ “O° aa = a short ye pes nd A Bank Valve containing four 4-woy MA Akam 4 9°4.) . 
1". Length 29%". as a static pressure booster pump. et vel Complet it oa 
Ports 3/8" AN cine. ODaL Reservoir mounts vertically with o hoe @ Common inlet ond cutter with PAAetatee tae 











has a common inlet and outlet with 
J capacity of 45 cu. inches. Hos two a builtin relief valve and metering TRANSMISSIO 
Port No. 27B. Similar to above position handle. . . valve. The 4-way valves are inde- Self-contained, constant torque at all 
| Will stand up to 2000 PSI. Host YDRAULIC HAND PUMP ~— Hos pendently controlled — pressure speeds with variable volume, reversible 


| intemal stroke cushion in both /1500 PSI operating pressure. 1.5 cu. balanced with a neutral 50 piston pump which supplies hydraulic 
directions. Bore 3-7/8", ed ws capacity per complete position. Ports are 3/8"’ 22 motor. Has 2 H.P. automatic pressure 
F=4 23", shoft 1-3/8", eye- — Top condition — AC tube ( 9/16''-20thread dash pot for smooth control, Power 


f&— to-eye length closed v. ZUS ~ output RPM is 0 to 1/3 input RPM in 
a7a is 40-3/4"'. Ports “G5e * SPEED-HYD. PUMPS & MOTORS both directions. Input RPM 1800 con- 











] AN 
Th 1 pipe Mode to top Aircraft specifications. RPM shown below is the tinuous, 4000 intermittent. ideal for 
Port No. 27C — Similar to 27A above. recommended maximum for constant speed. Quantities limited, Lathes, Duplicator —— 
+ 27C ~ Simi HYDRAUL P PRICES are 
1 Pp V2" 
ag 23" ye = yg ned Port No. __Cu in. per rev, GPM NEW _ USED 4° SPLINE SHAFTS for input and 
shaft, 34” closed Igth. $52 MW PF9-713-208CE  .410 5.3 3000 $20.00 Power take-off on above. $2.50 pair 


ae ‘o a3 a. $24.0 INPUT & TAKE-OFF PLATE ASSEM. 
. ; To adapt trans. to pulley drive. Has 
PF2-713-258CE $07 3000 ih aad tone a 
For use where tremendous PF50-3915-30YG 1.520 172" ae shoft. Per Set 
power ot a low take-off HYDRAULIC MOTORS 
RPM is desired. Hos 6 _ MF9-713-15A +310 4.46 1000 3750 . 
gears rotating on self-lubricating, MF 10-713-308 +600 9.75 1000 3750 A A gear type punp. Will 
hi-speed roller bearings. 85to | gear MF9-7 13-25BC F 507 8.25 1000 3750 ar °F a a ee oo 
ratio, Shafts ore 1/4"’ and wi - ivers 
3/8" in diameter. USED « 52S STRATO POWER HYDRAULIC PUMPS 6 GPM ot 4300 RPM with 
NEW - in excellent condition. 95 Designed and built to finest oircraft specifications. 1500 PSI. ~ .375 -> disploce- 
¢ fe rt - 
PARTNG | GPM Psi RPM PRICE EA. aad aan SO ale 95 


we —— o complete line of Hyd | SP-3 ” 1400 3750 NEW $27.50 a — om 4" pad 





Conveyors, Drives, etc. . 








1/2" AN pipe ports. 























lic Tubing and Hose os well os . 
alt ot of fittings and hardware, P3C 20 1500 3750 NEW $125.00 


Send us your requirements. 


SUPPLY 
fae) 2263 E. VERNON AVE., DEPT. AH-3 LOS ANGELES 58, CALIFORNIA 

















i 

Order from this Ad. Pay by Money Order or Check. P.O.s accepted + or my ie) an ! 
Hydr pplies and Equip. 
from well rated D&B firms. 1/2 Dep. with C.0.D.s. Prices F.0.B. Includes Cylinders in 106 sizes ond 


} ss All fees Valves, tn 
d ! 
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WONLY THREE PARTS 

\ MEETS J.1.c. STANDARDS 

WK GREATER FILTERING AREA 
¥ SPECIAL TRAP-WEAVE MESH 


We 


CAPITAL HYDRAULIC OIL FILTER 


WITH MONEL METAL INSERT 


Ven Producis / 


continued 





ELECTRO MAGNETIC PICKUP 
. . + has high sensitivity 


Designation: Mode! 3030 


Features: Transducer is small, 
rugged impulse generating device 
which converts mechanical motion 


into sufficient electrical energy to 
operate electronic devices. The mag- 
netic pickup generates a_ voltage 
output proportional to the rate of 
motion of any moving magnetic 
metal object. It can be actuated by 
the teeth of a gear, screw, pin or 


any projection on a moving object 
Applications: Electro magnetic 
pickups are used for indicating 
rpm, operations, cycles, angular and 
linear motions. They can actuate 
electronic counters and control elec- 


Reservoir Type for Hydraulic and Oil Re-Circulating Machinery 


EASY TO INSTALL + EASY TO CLEAN + LONG LIFE + LOW COST 


SIZES AND SCREENS TO FIT YOUR NEEDS 


(CAPITAL enemeerine & MFocorr 


S827 South Ashland Avenue Chicago 36, Illinois 


trical devices when used with am- 
plifiers and relays 


Electro Products Laboratories 
Chicago, Illinois 
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° . * 
_ Air and Hydraulic Cylinders 
« FOR HEAVY-DUTY APPLICATIONS OF ALL flange, blank-end flange, foot, clevis or center- 
TYPES » TO MEET ALL SIZE AND PRESSURE ji, mountings. 


REQUIREMENTS « BORES TO 60” DIAMETER 


» STROKES OF 50 FT. AND LONGER Call on Lincoln when you require large, power- 


ful rotating or non-rotating hydraulic and air 
cylinders, heavy-duty mill-type cylinders. Our 
engineering department will give you fast, 
practical assistance in design problems 

. and our modern plant will build 

your cylinders quickly and 





Lincoln Machine Company will design, engi- 
neer and build standard or special hydraulic 
and pneumatic cylinders with trunion, rod-end 


economically. 








182" Bore 
13" Rod 
3000 PSI 


Write today for Lincoln’s cata- 
log. It gives engineering data on 
many types and sizes of heavy- 
duty cylinders. 


LINCOLN 


MACHINE CO., INC. 
326 West 2nd Street—Salem, Ohio 
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TANDEM PUMP 
. . . for power steering | 


shafts and operate from a common 
driving unit eliminating the cost of 
a second drive unit. A common in- 
let cuts the amount of hydraulic 


. mee 
Design: Two pumps have mating | 


piping, and further reduces costs 
Compact design simplifies installa- 
tion, reducing time previously re- 
quired and eliminating many in- 
stallation problems. Flexibility of 


- Straight- thread Connector 
t per it | » of the | rer ond Swivel-nut Elbow for 
unit pe! MitsS initial use ¢ ne iarge eiatiiean qvaltiuine 


sump alone with a cover plate, and —— 


r 

r 

later addition of the smaller pump — = 
— — 
Stroight-thread Triple-lok Elbow Fitting 


without the need of additional inlet 
piping 

Specifications: Capacities of che 
tandem pump combinations range 
from 4.8 to 29.0 gpm at 1000 psi Precision thread-tapping and counter- 
tor the larger pump, and 1.0 to 4.0 boring tools for making accurate straight- 
gpm at 1000 psi for the smaller thread boss (to receive these new Parker 
straight-thread fittings) are now available 


pump at 1750 rpm. Smaller pump 
with machining drawings from Parker. 


is normally used in power steering 
installations 
Webster Electric Co. 
Racine, Wisconsin 
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New Parker straight-thread fittings 
Designation: Mode! 1013, 1023 solve your leakage problems 


Design: 3-position, 4-way, double- 
solenoid, spring-centered air valve 
is available with open center ( Mod- 





3-POSITION AIR VALVE 
. . « open or closed center 


Now you can forget about high- type of leakproof, trouble-free con- 
pressure hydraulic problems resulting nection. They are shorter and have 
from tapered pipe threads. Forget smaller hexes than the AN fitting for 
about leakage . . . about the danger the old AND 10050 boss. Straight 
of cracking or distorting valve bodies threads are available on Triple-lok 
by over-tightening the fittings . . . (the industrial standard flare tube fit- 
about damaged threads from over- ting) and on Ferulok ( flareless fitting 
tightening to obtain proper position- for heavy steel tubing). 
ing. Forget about messy pipe “dope”’. This is another example of Parker’s 
You can eliminate all of these prob- pioneering leadership in the field of 
lems by using new Parker straight- hydraulic fittings. Write for Cat. 4301. 
thread fittings with positive O-ring 
el 101 3) ee closed center (Model | seals. (See illustration above. ) 
1023). With open center, cylinder Parker straight-thread fittings are 
ee eS atmosphere and | now being supplied in response to The Parker Appliance Company 
pressure is blocked. With closed . ; ; ab seeing : d 
the growing demand for this new 17325 Euclid Ave., Cleveland 12, Ohio 


center model cylinder ports are 


blocked locking the rod. Both mod- 


els are available in 4¢-inch IPS. Side 
porting is standard, but bottom | 
ports are available Cc r on r 


TUBE AND HOSE FITTING DIVISION 


Section 414-I 


Mechanical Air Controls, Inc. 
Hydraulic and fluid 


Detroit, Michigan | 
Circle 194 on Reader Service Card 
| system components 


Continued on next page 
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] , » ’ valves insure uni-directional flow 
| (: \\ | () il ( q and will withstand in excess of 50, 


000 cycles. For higher temperature 


/ . ranges the valves can be supplied 

continu ed / with seals for 275 degrees F service 

Specifications: Model 1008 (il- 

CHECK VALVE lustrated) has external threaded 

' ends, Model 1058, internal threaded 

ends. Valves for lower pressures are 
also available 

Aircraft Products Co. 
Bridgeport, Pa. 
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. » « for 300 psi hydraulic 
service 


Designation: Model 1008 and 

Model 1058 

Features: Thes« inch alumi 

num alloy check valves provide a are AN-approved. Having an ambi- 


weight saving of more than 5 ) per- en temperature range of 65 de- PRESSURE GAGE 
cent over conventional types. They grees F to 160 degrees F, these ° 
... taps air hose 





Features: Two-inch diameter gage 


al peg nreporonge 
GOSHEN “7 
RUBBER [//Zahcaien ng 
*APPLIGATION-ENGINEERED PRED. 


of NATURAL, SYNTHETIC pon 


Youn 
and SILICONE RUBBERS HEADQUARTERS # 
v 


Products by Goshen Rubber are precision- 
fabricated and “application-engineered MOLDED PRODUCTS i 
to meet strictest specifications as to com- : 
pound, service life and operating satisfac- 
tion. Small parts are a specialty 
compression molded, transfer molded, or 
precision cut . to critical tolerances 


| 


Goshen is also a dependable source for hose at the tool. This determines 
precisely molded O-rings, specially com pressure available at the tool re 
pounded to MIL, AMS and industrial speci gardless of original pressure or 
fications, in MS, AN, SAE, and JIC stand number of tools on the line. Unit 
ard sizes and special shapes is finished in chrome 

Inquiries regarding any rubber parts U. S. Gauge Div. 


problem are invited, particularly in the American Machine & Metals, Inc. 
d n stag Sellersville, Pa. 
esig s e 
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TUBE BENDER 
. . . for extended runs 


Designation: Bendmaster 
This 8-page brochure 
and handy file folder 
tells how Goshen Rubber 
can help you. Send for 
your free copy today 


Features: Bender is designed for 
applications where more than one 


See our “Facilities” catalog in 
Sweet's Product Design File. 


Goshen Vn bo INC Cur Ath year bend per tube is required Self-in- 
” , 1916 + 1956 


dexing system pre-sets machine for 
CUSTOM DEVELOPMENT AND FABRICATION SINCE 1916  ¢ , 
| entire sequence of bends. Tubing 


1336 S. TENTH ST. GOSHEN, IND. | Continued on page 152 
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310-1" bore X 1 
ser ce et cylinder. ae 
designed into the sma ; 
out sacrificing its oo 

lications. You'll find Al we 
Aa and 2”) cylinders just rig 
: ace is restricted. 


This is an AIR | 
oe double acting o'r 
its small size. It’s been 
ible with 
for sever “: 

ll bore - 
for those jobs where SP 


Other features you will appreciate are: 

@ UNIVERSAL MOUNTING — the cylinder can be mounted from either the 
two transverse holes or the four longitudinal holes; 

@ EXTERNALLY HONED STAINLESS STEEL PISTON ROD — resulting in extra 
long rod packing life; 

@ LOW PRICE—the cylinder shown above, for either 150 p.s.i. air or 1500 
p.s.i. oil, is only $27.00 list. 


MANUFACTURED BY 


ul 
1990 SPRINGFIELD AVENUE 
THE ST @ Ale co MAPLEWOOD, N. J. 
‘ REPRESENTATIVES IN PRINCIPAL CITIES 














YOU CAN TRY USING 
OLD NYLONS INSTEAD OF 
PISTON RINGS 
IN 
HYDRAULIC 
AND AIR 
APPLICATIONS 


THERE IS NO SUBSTITUTE FOR THE MORE ECONOMICAL, 
MORE DEPENDABLE, LONGER SERVICE LIFE OF 


+++ 


PISTON RINGS 


Engineering and de 
sign service avail 
able. Write for price 
information and cat 
alog data. 


rover 
PISTON RING CO. 
MILWAUKEE 2, WISCONSIN 


Manufacturers of 
Industrial piston rings for high compres- 
sion service. 


120 NORTH BROADWAY bd 
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- NOW/AN ENTIRELY NEW 


endix Skinner 
RAULIC OIL FILTER 


OFFERING YOU FINER 
FILTRATION AT LOWER COST! 


Here’s everything you’ve wanted in a filter, including a 
built-in bypass—and all at a price equivalent to only six 
quarts of hydraulic oil! Yes, this newest addition to the 
Bendix-Skinner* line is truly the last word in efficient, yet 
economical, filtration. Its sturdy aluminum die cast construc- 
tion assures long service—trouble-free, because it is available 
with either cleanable “ribbon” type elements for 40-micron 
filtration, replaceable “pleated” type for 10-micron filtration, 
or “disc” type, cleanable in 5 or 4 microns. Two %-inch 
N.P.T. inlets and two 44-inch N.P.T. outlets make installa- 
tion quick and easy. Operating pressure—100 p.s.i. Com- 


plete flow rate-pressure drop data on request. 
*TRADE-MARK 


Disc type Ribbon-type Pleated-type 


BENDIX-SKIN 2 . 
= X-SKINNER DIVISION OF endix” 


BOX 135, ROYAL OAK, MICHIGAN 


Export Sales: Bendix international Division, 205 East 42nd Street, New York 17, N.Y 


ORIGINATOR OF MICRONIC FILTRATION 
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brazing. - 








remains in machine throughout proof shut off valve. The positive 
bending process. Automatic stops ball lock guarantees safety of the 
control tube rotation, angle degree, connection under severe vibration 
and spacing of bends to provide and also provides a sight-and-feel 


| ie S ibsolute uniformity of finished indicator assuring a completely 
all coupled and saftied condition 


pieces. Bender accommodates 
annealed ferrous and non-ferrous Application: Only '4 turn by 
Minna U PT tubing from 14 to 1-inch OD hand is required to connect or dis- 
Leonard Precision Products Co. connect. When disconnecting, the 
SILVER BRAZING beak cs ee ee unique safety interlock automatical- 
ly bleeds down trapped air, elimi- 
nating all danger to personnel. The 


PREFORMS unit can be disconnected or con- 
PNEUMATIC DISCONNECT nected under pressure as high as 
. . » with positive ball lock 3000 psi. Disconnect is made in % 


Features: Pressure drop through and ¥g-inch sizes 


the disconnect is equivalent to that Eastern Aircraft Products Corp. 
Orange, New Jersey 
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~— 
RINGS RINGS FLOW TRANSDUCER 


Round Wire, Mo Filet Wire, Machine . . . . 
chine Wound, Mon Wound Mandrell cece 8 bi-directional 
drel Wound Wound 2 : 

Features: Transducer is installed 
through a straight tubing section in the line in any position and 
When disconnected the checked senses rate of fluid flow as a prod- 


end serves as a bubble-tight, leak- uct of the dynamic forces acting up- 


ODD SHAPES WASHERS 
Any size or form Edgewound and 
Blonked | 
Preforms in any size or shape that... VA iV E 4, 


1. End Wasted Time In Placing Silver Solder 
in position for brazing 














Speed Assembly Work 


Meter Silver Solder to Flow In and Around 
Joints. 


2 
3. Eliminate Rejects 
4 


To do your silver brazing job better, Lucas- 
Milhaupt offers a wide range of silver braz- 
ing preform sizes and shapes. In addition 
to round and flat wire rings, blanked and 
edgewound washers, Lucas-Milhaupt pro- 
vides a complete line of preforms which in- 


clude such shapes as elliptical, rings, hinged M@ DEPENDABLE 


rings, segments, slugs, U clips, hairpins, etc. 


Send your drawings or sample part and the 
MLOW PRESSURE 


proper preform will be designed to do your 
brazing job faster at less cost. 
DROP ®@ For Oil 


16 page booklet gives you all 
FREE the facts on better brazing with * Copper Brazed Steel Bodies 
@ @ @ preforms. Write Today! rs L re) Ww C re) Ss T © ta 5nd OSA. Gerten 


@ Pipe Sizes 4", %", 2", %e" 





@ FOR OIL 


Write or phone Mentor, Ohio, Blackburn 5-2625 for complete specifications. 
Manufacturers of Hydraulic Valves and Devices 


Mi l, £. | UP T luid Relief Valves * Check Valves * Restrictor Valves 
t | ° Needle Valves * Pilot Check Valves * Special Valves 
oD rots, inc. Pressure Compensated Flow Regulators 


5052 SOUTH LAKE DRIVE «+ CUDAHY, WISCONSIN 1284 N. CENTER STREET * MENTOR, OHIO 
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on a geometric body of revolution 
in the flow stream. This force is 
translated by a strain gage into an 
electrical output. Bi-directional fea 
ture makes the instrument particu- 
larly applicable to hydraulic pump 


cams are used. Electrical rating of 
the switch is 15 amp, 125/250 
volts ac or 30 volts de 
Electro-Snap Switch & Mfg. Co. 
Chicago, Illinois 
Circle 200 on Reader Service Card 


cylinder. Bearing bronze 
bushings in front head and on pis- 


and actuator testing 


Specifications: Unit has range 
from .2 to 125 gpm. Phase sensi- SPECIAL CYLINDER 
tive instrument detects direction of . . « 16-inch bore 


Construction: Cylinder has 36 ton guide ram and piston assembly 


inch stroke and operates at pres 
sures to 2000 psi. Cast steel front 


Cylinder has 1'4-inch pipe tap 
flanges, and net weight is 5100 Ib 
head with reverse, round flange The Oilgear Co. 
mounting is welded to the forged Milwuakee, Wis. 


steel cylinder. Rear head is bolted Circle 20! on Reader Service Card 





ASSURED 
PROTECTION 


flow and indicates accordingly 


Transducer requires input of > to 


10 volts ac or dc, and is rated for 
00 psi working and 1000 psi max: 
mum pressure 
Ramapo Engineering Co. 
Riverdale, New Jerscy 
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ELECTRIC SWITCH 
. . . controls six circuits 


Designation: Model K 3-4 


Features: Snap action swit¢ h gives 
control of six circuits simultaneous 
ly from a single actuation. Unit can 


in handling 
shipping 
storage 


of aircraft hydraulic lines and assemblies 


be used to reverse current flow 
through two windings of a 3-phase 
motor up to | hp and other types 
of multi-switching operations. Ac- 
tion of three poles is totally inde- 
pendent of the speed of actuation 
making it suitable for installations 
where even extremely slow moving 


-." TUBING SEAL CAP, INC. 


HLUSTRATED 
CaTaLOcut 808 WEST SANTA ANITA, SAN GABRIEL, CALIFORNIA 
ond PRICE LIST BASTERN OFFICE 

428 NEW CENTER BLDG., DETROIT 2, MICHIGAN 
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RUGGED, HEAVY-DUTY 


HYDRAULIC CYLINDERS 


Attention: O.E.M 
Prompt delivery on 
any quantity... 
high quality .. . 
low cost! 


Built-in 
Mechanical 
Stroke 


Free catalog and eniend 


engineering 
survey, 
no obligation. 


LEWIS = PHONE 81 # KANSAS 








"Indispensable to those work- 
ing in the field of hydraulic 


power.” 
—MIDWEST ENGINEER 


Hydraulic Operation 


Control of Machines 
lan McNeil 


ON-THE-JOB operating handbook 
and reference guide for practicing 
engineers working with hydraulic 
equipment of all kinds. Organizes in 
easily accessible form essential infor- 
mation needed in solving operation 
and maintenance problems of hydrau- 
lically driven machinery. 

Both established methods and im- 
portant new developments are thor- 
oughly described, and future trends 
are indicated. Covers: hydrostatics; 
pumps and motors; valves and cir- 
cuits; power-saving devices; use of 
hydraulic equipment in machine 
tools, mining, aeronautics, marine en- 
gines, agriculture, lifting devices. 

Offers a wealth of information on 
hydraulic packing, fluid media, and 
the maintenance of hydraulic plants. 
31 plates, 103 figures, 324 pp. $7.50 
Send for thia hook Save postage by re 


mitting with order Write Dept 417.3 


THE RONALD PRESS COMPANY 
15 East 26th St.,. New York 10 
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HOSE AND FITTINGS ... man- 
ufactured by Anchor Coupling Co., 
Inc. are covered by three catalogs 
recently prepared by the company. 
Catalog No. 100 presents a wide 
range of factory assembled high, 
medium, and low pressure hose as- 
semblies. Also included are flow 
charts, nomographic chart, thread 
information, and methods for com- 
puting length of hose assemblies 
Catalog No. 200 features a broad 
line of adaptor unions, pipe fittings, 
and boss and bulkhead adapter 
unions with dimensional drawings 
and engineering aids. Catalog No 
300 details a wide range of reusable 
and clamp type couplings and hose 
assemblies for high, medium, and 
low pressures 
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AIR PRESSURE REGULATORS 
... filters, and lubricators are shown 
in Folder F-15SAH from Watts Reg 
ulator Co Combination units are 
shown in addition to an air relief 
valve and two types of strainers 
The regulators respond instantly to 
sudden large volume demands with 
out excessive pressure drop. Avail 
able with body connections up to 4- 
inch female NPT, the regulators can 
be obtained with standard T handle 
or control knob. The regulators are 
rated for inlet pressures to 250 psi 
and reduced pressure ranges of 2-30, 
5-50, and 45-100 psi 
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PNEUMATIC, HYDRAULIC 
CYLINDERS . . . Conformance 
with JIC and Ford Motor Co. In- 
dustrial Equipment Standards 
NCIX and NC-1 are stressed in 
Bulletin M-M issued by Neptune- 
Power Plus Products Co. to specify 
their cylinders. The cylinders are 
made in four series for 200-psi air, 
750-psi oil, 1500-psi oil, and 3000- 
psi oil service. In addition to com 
plete dimensional data, the bulletin 
includes tables of air pressure, force, 
and volume; capacities of hydraulic 
cylinders; and exerpts from JIC 
Standards applying to cylinders 
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SOLENOID VALVES .. . for oil 
and water at pressures of 250, 1500, 
and 3000 psi are described in two 


/ continued / 


brochures recently published by 
Barksdale Valves. The valves em- 
ploy the “shear seal” principle and 
are made in 3-way and 4-way de- 
signs. The design for water service 
is not critical to pipe scale or other 
foreign material because lapped 
sealing members are in constant in 
timate contact and a square corner 
wipes away dirt. Port sizes are 4, 
4g, and 2 for the 250 and 1500 
psi valves, and 44, and ¥@ for the 
3000-psi valves. Valve characteris 
tics including current drain, mini 
mum flow passage, rated flow, and 
weight are given 
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“QUICK SEAL COUPLINGS" 
- +» is a new catalog on quick con- 
nect-disconnect hose couplings, 
products of Titeflex, Inc. Large cut- 
away views of the straight-through 
coupling and the check-valve cou- 
pling show clearly the construction 
and design of these units. These 
have a unique sealing action which 
makes the coupling tighter as in- 
ternal pressure increases, and have 
a full swiveling action that prevents 
hose twisting. To facilitate order- 
ing, tables and diagrams are in- 
cluded to indicate available cou- 
pling sizes and types of hose con- 
nection. Instructions are given for 
selecting the right type and size for 
a particular application. Numerous 
applications of the connectors are 
illustrated 


Circle 231 on Reader Service Card 


BACK-UP RINGS . . . corres- 
ponding to the military specifica- 
tion on single-turn Teflon back-up 
rings are listed in Catalog Sheet 
S-11248 released by Shamban En- 
gineering Co. Dimensions of avail- 
able rings are listed 
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HEAT EXCHANGERS .. . In- 
stead of presenting performance 
data in the usual tabulated form, 
Catalog 552 recently published by 
E. C. Cooley Co. shows this infor- 
mation by a carefully prepared sys- 
tem of easily understood curves and 
examples. Whereas tabulated data 
may fail to give an accurate picture 

Continued on page 156 
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MICRO DELTA-P | 
controller 


this Back Pressure Controller 
Emphasizes 
> SPEED 
> ACCURACY 
> SIMPLICITY 
> COMPACTNESS 





Bulletin 542 gives you 
| all the details. 


Write: 





INDUSTRIAL ENGINEERING 
CORP. 527 E. Woodbine, Levisvilie 8, Ky 


Mokers of GG3s2 and F 


I Test Equip 








SPECIAL POWER 
PACKAGES by... 
Contury 


@ 150 HP. 

© Supercharged Circuit. 

@ Operates at 5000 PSI. 

@ Variable displacement pump. @ Constant tem- 

perature control on hydraulic oil. @ Power package 
drives a hydraulic motor at speeds up to 2000 RPM. 
In addition to designing and building of 
special power packages, Century carries in 
stock a complete line of standard tanks ready 

for immediate assembly. 
For power unit requirements it’s 


ZG 








Century HypRautics, Inc. 


7701 LYNDON AVE. + DETROIT 38, MICHIGAN 


Telephone DIAMOND | .3797 
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NEW! Non sticking, greaseless, long life 
SHORT STROKE SOLENOIDS 
for original Equipment or “replacement use 


PULL CAPACITY 

| Ib. to 300 Ibs. at 85% 
voltage; 1.4 lbs. to 420 Ibs. 
at ri voltage. Strokes 
Y2" to II," 

*INTERCHANGEABILITY 
Complete interchangeabili- 
ty with National Acme line 
of solenoids, size for size, 
and all combinations and 
modifications. 


ONLY Trombetta Solenoids Offer All These Features 


NON-MAGNETIC METAL GUIDES 
(1 and 3) 


By the use of heavy non-magnetic 
metal guides (i & 3) for plunger head 
(2) the follewing advantages are ob- 
tained: 


(a) All possibility of magnetic sticking 
and dragging is eliminated; 


(b) No heavy grease lubrication for 
plunger is required; 


(e) Solenoid may be mounted in any 
position and at any angle to the ver- 
tieal, without in any way affecting its 
operation or the length of its useful life; 


(d) it is not necessary to make the 
plunger (2) precision fit te the frame; 
(4) 


(e) When mounting the solenoid it is 
not necessary to align it precisely to 
eliminate side thrusts in plunger head; 


(f) With 1/16" thick non-magnetic metal 
guides (i) between plunger head and 
frame, the guides must wear 1/16" be- 
fore magnetic sticking and dragging sets 
in, whereas, without non-magnetic metal 
guides, only a few thousandths of an 
inch combined wear of plunger head and 
frame are required to start magnetic 


With the introduction of this line, 


sticking and dragging and to render the 
solenoid unreliable and inoperative 

(9) Thus the life expectancy of the 
solenoids is increased manyfold and the 
solenoid remains completely reliable 
throughout its life 

(h) tt is fairly well established that the 
guides of the type and thickness we use 
outlast the rest of the solenoid. 

nny CONTACT SURFACES, (5, 6 
and 8 


By the use of three contact surfaces, 
all of them pole shaded, the solenoid 
tan be made as quiet as desired with- 
out any difficulty 
THREE IMPACT SURFACES, (5, 6 
and 8) 

The use of three impact surfaces 
triples the life of the solenoid as com- 
pared with similar solenoid using only 
one impact surface, even if that one 
impact surface be provided with a spot 
of hard metal 


COIL 
By impregnating the coil with the 
best waterproof, oil-proof, and acid-proof 
varnishes and baking it very carefully 
and adequately, all troubles from oils, 
cutting compounds, water and acids are 
automatically and completely eliminated 


the Trombetta Solenoid 


Corporation is in a position to furnish any and all requirements 


tn solenoids ranging from short stroke to long 


stroke and high 


speed solenoids for duty cycles up to 600 operations per minute. 
Write for Bulletin EE 178-A 


TROMBETTA SOLENOID CORP. 


328 N. MILWAUKEE ST. 
U 


MILWAUKEE, WISCONSIN 
A 
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HYDRAULIC CYLINDERS 


CUSTOM-DESIGNED 


by B.H.E.W. 


Meet Yo 


Dependable performance in minimum mounting space is character- 
istic of B H E W hydraulic cylinders. Standard and special O.E.M. 
designs of all types, sizes and any mounting style are available on 


order . . . delivered on schedule. 


Send specifications of your requirements for ANY kind of hydraulic, 
pneumatic and water cylinder. 
Lift trucks need the B H E W Pressure- 


Operated Hydraulic Flow Control Valve. 
It eliminates surge as load starts down. 


Load-weight controls rate of descent. 


Benton Harbor Engineering Works, Inc. 
St. Joseph, Michigan 


Product-Design the installation is made. Over 
Requirements. 


tseful Literature / 


continued 





of heat exchanger performance un 
der varying field conditions, curves 
which cover the full performance 
range can cope with future, or sea- 
sonal needs of the system in which 
a 


ur 


year has been devoted to the devel- 
opment of the performance curves 
presented in the }32-page catalog 
Also covered in the catalog are re- 
liable comparisons of the various 
types of shell and tube heat ex 
changer equipment 
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\ AIR COMPONENTS ... Bulle 
tins, price sheets and specifications 
of A. K. Allen Co. have been spiral- 
bound into a catalog which is now 
available. The material describes a 
complete range of valve-in-head, 
single and double ended cylinders; 
solenoid, pilot, and hand air valves; 
spring return clamps and three 
models of dial-feed index tables. 
The mechanically actuated valves 
are available in a number of de 
signs and can be supplied with a 
pneumatic timer 
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VANE PUMPS 


With Dual Vane Feed 


For Mobile, Industrial, 
Agricultural Uses 
SPECIFICATIONS 

3-6-9-12-16-20-24 G.P.M. 
Max. 2000 R.P.M. 
ROTATION 
Clockwise-Counter Clockwise 
Mounting Feet Available 


Write for literature 


GRESEN MANUFACTURING CO. 


628 Colfex Ave. N. Dept. H-16 Minneapolis 11, Minn. 





Telep 
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—=—-> ’ Me 
(RESED Clamp Hydraulic 4 
> and Slash Fabrication Costs / 


Simple Units 
| . mm paoov’ 
naan y ll C L AM P 


at all Points 
i j “ic TIPOINT 
No Distortion Hydraulic MUL 


Instant Clamp 
Release For MILLING 
’ GRINDING 
WELDING 
GLUEING 


and every other 
clamping problem 


a Newton PRODUCT 


Please send for 
Publication No. F/243 


OWER. JACKS 


LIMITED 
VALETTA RD - ACTON LONDON - w3 


hone: Shepherds Bush 3443/6 Telegrams: Newsorber, Ealux, London 
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ROTARY AIR MOTORS... 
which are explosion-proof are 
offered in two sizes of 2 and 4 hp 
in a brochure from Gast Manufac- 
turing Corp. Specific advantages of 
the air motors are listed and in- 
clude variable speed, ability to stall 
without harm, instant starting in 
any position, compactness, and light 
weight. An example for calculating 
torque is given and performance 
data is presented in the form of two 
graphs showing horsepower related 
to rpm and power related to air 
consumption. Dimensional data is 
included for the two models 
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TEMPERATURE AND PRES- 
SURE CONTROLS. ... for indus- 
trial, aircraft, marine, and special 
applications are outlined in a bul- 
letin from United Electric Controls 
Co. The controls including immer- 
sion thermostats, bulb thermostats, 
and various types of pressure 
switches are each illustrated with a 
short statement of the outstanding 
features. The company’s Type H5 
pressure switch is a general purpose 
unit for air, gas, or liquid pressures 
to 500 psi. It has an outside adjust- 
ment knob and calibrated scale for 
limited or wide ranges 
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AIR COMPONENTS ... includ- 
ing cylinders, valves, and air motor 
consisting of cylinder and integral 
air or solenoid valve are described 
in recent literature from Air Con- 
trol Div. of Lehigh Foundries, Inc. 
Complete dimensional data is given 
for the cylinders which range from 
14 to 12-inch bores. The literature 
also shows a smaller line of cylin- 
ders with bores of 114, 134, and 
244 inches. The piston valves 
shown consist of only two compo- 
nents: body and piston. They can 
be supplied as units or fitted with 
various types of operating mechan- 
isms including hand, foot, mechan- 
ical, and various types of air oper- 
ation. The double-acting air motors 
have sealed-in lubrication and are 
either electrically or pneumatically 
controlled. 
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COUPLING .. . Oil carries the 
load in the coupling described in 
Koppers Co., Inc. Fast’s Coupling 
Dept. leaflet. By locating the load- 
carrying surfaces at the maximum 
distance from the shaft ends, mis- 
alignment between the splines is 
reduced to 1/10 the misalignment 
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mum load the 
little 
distributes the oil so that the splines 
are continuously immersed in oil. 
The oil film cushions the power 
transmitted and eliminates all met- 
al-to-metal contact. Dimensional 
data and ordering information is 
given in the leaflet 


between shafts. Even under maxi- 


float with 
Centrifugal force 


shafts 
resistance 
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NEW PACKING STANDARDS 
» + « a new edition of Hydraulic 
and Pneumatic Packing Standards 


for Leather and Synthetic Rubber 
has been issued by the E. F. Hough- 
ton & Co. In this edition, “V" pack- 
ings have been divided standard and 
heavy, the same stack height for 
fabricated and homogenous and for 
leather packings have been estab- 
lished and standard sizes for adap- 
tors for “V" packings are listed for 
the first time. All packings and 
adaptors are identified by dash num- 
bers and some reduction has been 
made in the number of sizes in the 
interest of simplification. 
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New booklet describes advantages 
- of Superior hydraulic quality tubing 


| 


l'ubing is the modern, efficient 
method of handling fluids. Be- 
cause it saves space and weight 
and is easily bent and flared, 
the number of fittings required 
is reduced and so are installa- 
tion costs. In addition, it offers 
tighter joints, greater strength, 
and less pressure drop. 
Seamless hydraulic tubing 
has been a SUPERIOR speciality 
for many years. From the 
melting of the steel to the final 
flare testing of the finished tube, 
the production of SUPERIOR 
low-carbon tubing is a quality 
operation. Tubing is given a 
100°7, hydrostatic test at pres- 
sures which raise the fiber stress 
to 15,000 psi—in many sizes 
well above the 1000 psi mini- 
SAE-JIC 


specifications. Carbon content 


mum required by 
is held to .12° maximum for 
greater ease of bending and 
flaring, and each order is tested 
for flareability. The steel used 
is of a non-aging type made 


under a special melting process 
to insure low yield strength and 
unusually high elongation. Sizes 
to 14%” OD. 


Complete information con- 


range from %” 


cerning SUPERIOR HYDRAULIC 
tubing, including maximum 
working pressures, bursting 
pressures, velocity and flow 
charts, etc., is contained in a 
new booklet, shortly to be pub- 
lished. Use the coupon to ob- 
tain your free copy, testing 
samples—and the name of the 
SUPERIOR distributor nearest 
you. On the West Coast, write 
Pacific Tube Co., 5710 Smith- 
way St., Los Angeles 22, Calif. 





SUPERIOR TUBE COMPANY 
2030 Germantown Ave., Norristown, Pa. 


Please send me a free copy of Bulletin 39 on 
Superior Hydraulic Tubing as soon as it is 
released 


Send me a free sample of hydraulic tubing 
OD and ” wall to be used for 


2 | would like to know the name of the distributor 
nearest me. 


Name 
Title 
Company 
Street 





Zone State 
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REINFORCED TEFLON ... 
named Duroid 5600 developed by 
Rogers Corp. is described in Bulle- 
tin No. 1 and accompanying Data 
Sheet available from the company 
The value of Duroid 5600 lies pri- 
marily in its superior resistance to 
heat distortion, cold flow, or extru- 
sion as compared to Teflon. This 
improvement has been obtained at 
some sacrifice of Teflon’s excellent 
electrical and dry lubricating prop- 
erties. In aircraft applications Dur- 
oid 5600 back-up rings of the flat, 
scart-cut type have run over 50,000 
cycles at 500 F in diester hydraulic 
fluid without appreciable deteriora- 
tion. The Data Sheet gives com 
plete properties of the material 
compared to Teflon 
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GEAR LUBRICANT .... for ap- 
plication on highly loaded gears 
which normally can only be lubri- 
cated infrequently is specified and 


OTE Wi 


described in Bulletin 105 distrib- 
uted by The Alpha Molykote Corp. 
The lubricant is a near-colloidal dis- 
persion in a viscous, tacky and ad- 
hesive petroleum oil which has been 
rendered fluid by the addition of a 
volatile non-flammable diluent. The 
lubricant is particularly useful 
where only one or two gears of a 
long gear train are exposed and 
lubrication of the train must be 
achieved through transfer of the 
lubricant from gear to gear. Proper- 
ties of the fluid are shown by 
graphs of tests and prices are in- 
cluded 
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AIR PUMPS... with three differ- 
ent types of cooling are discussed in 
three bulletins recently released by 
The Kraiss] Co. The air-cooled 
pump for operation where a tem- 
perature of 200 degrees F will not 
be exceeded is specified in Bulletin 
No. A-1679 which outlines the ap- 











STAR Hi-Lo concentaic rumes 


HAND OR FOOT OPERATED WITH 


SINGLE LEVER OR PEDAL 


Two speed construction provides automatic change-over 


during operating cycle from high speed low pressure to low . in life 


speed high pressure. 


MAXIMUM CAPACITY 10,000 P.S.I. 

Safety overload valves—Hard chrome plated pistons—Piston 

stroke |'/2 inch—Oil capacity 150 cu in or larger—5 models: 

('r"-"”"), (Yr"-1%"), (A"VA"), CAA"), ("2%"). 

Special engineering counsel and proposals cheerfully 
submitted on request. Ask for Catalog #555. 


Representative areas available 


== STAR JACK CO., INC. 


———= 420 LEXINGTON AVENUE, NEW YORK 17 
PLANT: RIVER GROVE, ILLINOIS 
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...+ NO packing adjustments .. . 
high pressure. Self-aligning spindie shuts off tight. 
For instrument panel, test stand, hydraulic or pneumatic 
In carbon, chrome or stainless steel and brass, 
for '%" to 4" pipe sizes. Panel mounted, too, if needed. 


service. 


plication, design, construction, spec- 
ifications, and operating instruc- 
tions for the unit. Water jacketed 
air pumps designed for continuous 
duty with higher pressure and vac- 
uum characteristics than can be ac- 
commodated by radiant cooled 
pumps are covered by Bulletin No 
A-1523. Fan cooled pumps for use 
where water cooling is unavailable 
or inconvenient are outlined in Bul- 
letin No. A-1770 
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SOLENOID VALVES .. . which 
are panel mounted are the subject 
of Catalog 261 now available from 
Rivett Lathe & Grinder, Inc. The 
catalog is a complete file on panel- 
mounted solenoid valves, empha- 
sizing features of construction and 
operation with cutaway views, pis- 
ton designs, and JIC symbols. The 
valves are fully shock resistant and 
may be mounted horizontally or 
vertically. They are rated for 3000 
psi and meet all JIC requirements. A 
feature of the valve is that by chang- 
ing pipe tap size in the sub-plate, 
the 1-inch basic valve may be used 
for either 4, 4, 34, or 1-inch IPS 
The 14-inch valve may be used 


Continued on page |40 


Drippy, leaky valves are just not socially acceptable 

. SO, we designed the new Hoke bar stock needie 
vaive with an O-ring stem seal—to give it the right start 
Result—a seal that will pass a helium leak test 


no friction even at 


We've got a brand new wall chart as well as 
catalog information—Both yours for the asking. 


HOKE 
INCORPORATED 


Fluid Control Specialists 
187 S. DEAN STREET, ENGLEWOOD, N. J 
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NOW THERE ARE © TYPES OF 


BELLOFRAM PISTON SEALS 
Class | Flangeless Class 2 Flange Type J 
Bead Type Narrow Convolution 
. Af P / 


WHIRL-A-WAY 


FILTER-REGULATOR 
and 


LUBRICATOR ASSEMBLY 
MODEL W-3 
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Class 3 Class 4 Flange Type 
Beaded-Flange Type Standard Convolution 


tellofram long stroke, constant a diaphragms 
able in four designs ! 


ic now avail 
piston seals in countless 
types ot pressure-sealed n } isn Class 1 permits design 
ind manufacture 
Class 2 is specially suited to hig pressure ipplie itions and 
limited to sizes under 


lower cost mechanisms 


! 2 iss 3 allows irting surfaces at 
flange joint to form a metal t 
for instruments and machines ha 


The FILTER removes solids .00039 and larger. 
TRANSPARENT BOWL provides visibility. 
REGULATOR capable of passing large vol- 
ume with unrestricted flow and minimum 
LITERATURE pressure drop. LUBRICATOR delivers desired 
volume of oil. Bowl can be refilled without 

your needs in confidence Visit cur Booth 557 shutting off air supply. 
Have 1a copy of the 16-page Bellofram Cata ‘ , A.S.T.E. IND. EXP. ANY OF THESE 3 DEVICES CAN BE USED AS 
CHICAGO SEPARATE UNITS OR IN ANY COMBINATION 


March 19-23 PRODUCTS 


46 VICTOR AVE., Div. 10 
DETROIT 3, MICHIGAN 


between cylinder and matin 
Bellofram seals are available in 
1” to 6” bores; in numerous elaston 
Nitmle Rubber and Nylon 


Choice is wide, design and op 





RING TUBE FITTING 


NO METAL TO METAL SEAL . _ SEAL AND GRIP ARE 
SEPARATE 
NOT NECESSARY TO CUT . 
TUBE SQUARE . HELD BY FRICTION GRIP 
, OF THESE TWO 
NO CONCENTRATION OF 


STRESSES DUE TO FLARES MAL _ PO Oe, NO EXACT TUBE LENGTH 
OR FERRULES FOR TUBE FAILURE : NECESSARY 





DO YOU KNOW ABOUT | A HACKSAW AND A FILE IS ALL YOU NEED 
LENZ REDUCER COUPLINGS? Excessive wrench torque is unnecessary for seal does not depend upon 
tightness of the nut. The higher the pressure the tighter the grip. Solve 
your hydraulic piping problems the easy way .. . with ease of assembly. . . 
no matching of exact tube lengths . . . simple leakproof connection for 
the life of the tube. d 

Reusable collett holds by friction grip up to bursting pressure of tubing. 
le LENZ FITTINGS MAKE THE 


Reducer couplings are adapters for standard 





bodies, making possible line reductions on 


we wnat 


AS 
ony leg by use of standard adapters and 
adapter nyts. L 7 


[env 1044 4 @  Davenn 1 Ohio @  Okeaon 9346) 
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REDUCE HYDRAULIC MACHINE 
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MAINTENANCE AND “DOWN-TIME”’ UP TO 907 






- +. and you can prove it in your own plant 
without immediate cash outlay or purchase. 
We are willing to prove that this filter will improve 
precision and production up to 90°. We will send, 
on memo, the installation of your choice. See pumps, 
valves and spindles take on new life with a 


HYDRAULIC OIL 


fluids—for by-pass or high 
lation. 





with interchangeable cartridges for min- 
eral oils, additives oils or non-flammable 


FILTER 


flow instal- 


STOPS STICKING VALVES, STUCK 
SPINDLES, STOPS CORROSION 


lf excessive “down-time” and too many service 
calls are eating into your profits try this simple, 
low cost installation. NO COST until you are 


satisfied. 


MAIL THIS COUPON NOW FOR FULL INFORMATION 


THE BRIGGS FILTRATION COMPANY, Dept. 90 


RIVER ROAD, WASHINGTON 16, D. C. 
| Without cost or obligation send me: 
Copy of your Hydraulic Booklet 
Installation for up to 15 gal. capacity 
Instaliction for up to 30 gal. capacity 
- . Title 


Name 
Company 
| Address 








Useful Literature / 


continued 





for 114 and 1% IPS. Optional fea- 
tures are internal or external pilot- 
ing, choke block, spool stroke ad- 
justment, check valve, a-c or d-c 
voltages, and left-hand assembly 
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MAGNETIC SHAFT SEALS... 
Magnetic Seal Corp. has released 
Bulletin No. 3A to indicate fea- 
tures of their Models 10, 20, and 30 
seals. Sectional drawings of the seal 
installation is shown and dimen- 
sions are given. The sealing sur- 
faces of the device are held in con- 
tact by magnetic force when no 
fluid pressure exists, thus eliminat- 
ing a spring to ensure engagement. 
Standard units are effective under 
pressures of 3000 psi and tempera- 
tures to 300 degrees F. 
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STEERING BOOSTER .. . for 
smaller vehicles is presented in 
| Bulletin No. M-5107 from Vickers, 
Inc. The bulletin discusses the de- 
sign, construction, and maintenance 
! features of the new booster and in- 








MUSCLE-BOUND HOSE 


/ Relieved by Mayson Hose Swivels 













Yes it hurts to have your arm twisted. It hurts 
hose too. Wire reinforced hose breaks at the 
connector where the wires are bound together 
and cannot slide over each other. Mayson 
Hose Swivels relieve this condition. 

Your Mayson distributor sells hose and fittings. 









JAC. § 
Sizes a"" 
Male or Female 


J.1.C. Threads 
Available To Order 


MAYSON 


4332 Horatio Street 


MFG. 









California 
Colorade 


IHlinois 
Indiana 
Massachusetts 


Michigan 


Minnesota 
Missourt 


New Jersey 
New York 
Ohio 





Oregon 
Tennessee 
Texas 


co. “.. 


Detroit 10, Mick. Canada 


4 


He knows hose problems. Chances are that he 
can recommend a long life installation that 
will save enough in hose lengths and labor 
costs to pay for the Swivels. Why not call him 
in for a consultation. 


DISTRIBUTORS 


Los Angeles 21, Magneto Sales & Service, 75! Towne Ave 
San Francisco 24, The Burke Co., 1485 Bayshore Bivd 


Denver 16, Hydraulic Service & Supp. Co., 

5975 Colorado Blvd. 

Chicago 39, Flow Products Inc., 5656 W. Diversey 

South Bend 14, Power Transmission Inc., 302 W. Ewing Ave. 
Fitchburg, Hope Rubber Co., 

E. Walpole, Knox Inc., 33 Union St., 

Detroit |, Ohio Rubber Supply Co., 59 Selden Ave., 

Grand Rapids 3, Centra! Industrial Supp. Co 

1309 Fulton Ave. E. 


Minneapolis 3, H.U. Rogness Inc., 135 South Iith St 


St. Louis 8, Foster Mechanical Equip. Co., 
4262 Washington Ave. 
Kansas City |!, Zopf Engineering Co., 214 E. 39th St 


Newark 2, Geo. M. Pearse & Co., 1060 Broad St., 


Pelham Manor 65, Nielsen Hydraulic Equip., 4 Penn Place 
Buffalo 21, C.H. Tepas, 200 Washington Hwy. 


Toledo 4, Bigelow-Gibson Inc., 900 Summit Ave., 
Cleveland 14, Webb-Enston Inc., 112! St. Clair Ave., 


Portland 14, Hydra-Lines Inc., 51! S$. E. Market St. 

Knoxville, Leinart Engineering Co., 412 Fifth Ave. N.E. 
Dallas 20, Associated Factory Representatives, 9935 Witham 
Milwaukee 4, Putrow Industrial Service, 647 W. Virginia St. 
Toronto 18, Stratoflex of Canada Inc., 9! Kipling Ave. S. 
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APPLIED HYDRAULICS 

















cludes application and ordering in- 
tormation. Recommended pump 
and reservoir equipment for use 
with the S22 booster are also de- 
scribed and typical steering pump 
performance curves are included 
Two typical circuit diagrams are 
presented in the new bulletin: one 
shows a conventional steering cir- 
cuit using a pump having an inte- 
gral oil reservoir; the other is a 
drawing of an alternate circuit for 
use where space limitations pre- 
clude installation of the integral oil 
reservoir 
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HOSE ASSEMBLIES. . . Swaged 
hose, hose ends, and adapters are 
described in Catalog S-1 available 
from Weatherhead Co. Also fea- 
tured in the catalog is a detailed 
numbering system permitting hose 
assemblies of any size, type, length, 
pressure, and quantity to be ordered 
quickly and easily 
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AIR & OIL COMPONENTS... 
The Hydraulic Power Div., The 
Hydraulic Press Mfg. Co. has issued 
Condensed Catalog No. 1101 to 
illustrate and describe their com 
plete line of cylinders, valves, 
pumps, motors, power 
accessories. Gear pumps and varia- 
ble displacement, radial piston 
pumps are shown with gear motors 
and complete hydraulic power units 
The radial piston pump can be fit- 
ted with pressure compensating 
control and with auxiliary circulat- 
ing and pilot pump. Cylinders are 
shown in various designs for service 
to 3000 psi. A complete line of di- 
rectional, flow control and pressure 
control valves is shown with dia- 
grams to indicate operation. Acces- 
sories including subplates, heat ex 
changers, gage snubbers, pressure 
gages, strainers, couplings, O-rings, 
and slip joints are also shown 
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units, and 


OIL FILTERS . . . incorporating 
a honeycomb design filter tube are 
featured in Catalog PM 200-A pre- 
ared by Commercial Filters Corp 
The material reviews numerous 
types for industrial use manufac- 
tured by the company. The filter 
tubes are available in nylon, orlon, 
dynel, acetate, and glass as well as 
cotton. The exclusive method of 
manufacture permits precision con- 
trol of density and makes it possible 
to provide a wide range of tubes 
of varying filtration characteristics 
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National offers you 


[Keyome [Ue lin am Oly diate ty 


fo f=) oJ -Valolole) Mam Ualivol guy 


delivered on time! 


Here’s the way National insures uniform high 


quality in National O-Rings: 


All ingredients are of highest quality, carefully inspected before 


compounding. Compounding is done under strict controls to 
insure absolute uniformity of batches. Molding is done on mod- 
ern equipment by skilled veterans in O-Ring manufacture. Rings 


are given a complete precision trim, then complete inspection. 


Every precaution is taken to insure that no 
scratches or mold defects are shipped. 


O-Rings with cuts, 


A complete line of industrial O-Rings, including the new 


O-RINGS 


small cross-section rings, is available for prompt ship- 

ment from convenient warehouses. Prices are most 
competitive. Call the nearest National Applications 
Engineer and prove this to yourself! 


NAKIONAL 


OIL & GREASE 


SEALS 


SHIMS 








NATIONAL MOTOR BEARING CO., INC. 


GENERAL OFFICES: REDWOOD CITY, CALIFORNIA 


PLANTS: REDWOOD CITY AND DOWNEY, CALIFORNIA; 


Cuica@eo, ILt Room 462, McCormick Building, HArrison 
CLEVELAND, O 210 Heights Rockefeller Bldg., ¥ Ellowstone 
DALLAS, TEXAS 2520 West Mockingbird Lane, Dixon 
DeTroiT, Micu 13836 Puritan Avenue, VErmont 
DOWNEY Los Angeles Co.), Cal 11634 Patton Rd., TOpaz 
INDIANAPOLIS, INDIANA 2802 North Delaware St., WAlnut 
KANSAS City, Mo 4445 Terrace, LOgan 
MILWAUKEE, WIs 647 West Virginia Street, BRoadway 


NEWARK, N. J 1180 Raymond Blvd Vitchell 
Broadway and National, EMerson 


KANSAS 519 South Broadway, AMherst 


ReDWwoop CITY 


WICHITA 


CALIF 
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VAN WERT, OHIO 


7-5163 
2-272¢ 

7541 
6-1909 
2.81638 
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Bruce H. Pauly 
The Weatherhead Co. 


James G. Tuthill 
Tuthill Pump Co. 


Henry Risko 


U.S. Hoffman Machinery Corp. 


Post Scripts/of Industry 


News about people, manufacturers and sales organizations YS 


~ XN 


The Weatherhead Company 
has named Bruce H. Pauly as 
associate director of research. He 
will be responsible for the plan- 
ning and direction of all phases of 
aircraft research and development 
activity for the company. Before 
joining Weatherhead, Pauly was 
concerned with the development 
aspects of fuel and hydraulic 
pumps and controls for aircraft 


and turbo-jet engines. 


James G. Tuthill, was elected 
president of Tuthill Pump Com- 
pany, suct eeding H. ) # Kessler 
who retired. Grandson of the 
founder of the company and son 
of the late chairman of the board, 
luthill joined the company in July 
1953. He served in various capaci- 
ties in the organization, was made 
vice-president last year. 


The following changes in the of- 
ficial organization of Joy Manu- 
facturing Company have been 
announced: J. D. A. Morrow was 
elected chairman of the board. 
Succeeding Morrow, John Law- 
rence was advanced to president 
and chief executive officer. W. L. 
Leary to executive vice president. 
H. C. Nyquist to vice president 
general sales. All other officers 


were re-elected. 


Henry Risko was named sales 
manager of the Industrial Filtra- 
tion Division of the U.S. Hoff- 
man Machinery Corp. With the 
company since 1942, he was a serv- 
ice engineer and was appointed in 
1952 division service manager. 


SS 
NMMRMOY 


Mervin W. Serchet has joined 
the Oil Hydraulics Division of the 
Webster Electric Company. A 
graduate of Purdue University, he 
was previously associated with the 


Line Material Company as an in 
dustrial engineer. 


J. N. Fauver Co., Detroit, is 
opening a branch office and ware- 
house at G-3140 East Hemphill 
Road, Flint, Mich. This office, in 
charge of John W. Mestrezat. 
has been authorized to stock and 
service products manufactured by 
Parker Appliance Co. 


To provide users of oil-hydrau- 
lic systems in Wisconsin, North 
Dakota, Minnesota, northern Illi- 
nois and northwestern Indiana 
with special facilities and serv- 
ices, Vickers Incorporated have 
opened a Midwest Branch in Chi- 
cago. The new 18,000 square foot 
building, located at South Kildare 
at Fillmore, will include facilities 


MAAAAAYY? 
~\ 
¥ 


for service, repair, warehousing. 


and custom production activities. 


William W. Dickhart, III, 
was named chief of the machine 
design and development section of 
The Franklin Institute Labo- 
atories, Philadelphia. During his 
four years as a member of the 
laboratories’ engineering mechan- 
ics section, Dickhart has been en- 
gaged in designing, analyzing or 
trouble-shooting, and testing ma- 
chines for various clients of the 
Laboratories. 
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APPLIED HYDRAULICS 





FOR YOUR 
SPECIFIC NEEDS 





e Available in a wide variety of general 
purpose and special purpose gauges in 
pressure ranges to meet your specifications 
in every particular. 


WRITE TODAY FOR COMPLETE INFORMATION 
PRESSURE, VACUUM, COMPOUND, ALTITUDE, COMBINA- 
TION, DIAPHRAGM, HYDRAULIC, AND SPECIAL PURPOSE 
GAUGES, DIAL THERMOMETERS, (VAPOR TENSION OR 
BI-METAL) 


MARSHALLTOWN MFG. CO. 


800 East Nevada St., Marshalitown 4, lowa 





or 





= 
OPEN JOINT PERMITS 
A STREAK OF DIRT JOINT KEEPS THE 
AT JOINT OPENING ENTIRE ROD CLEAN 


For those dry operations requiring absolute freedom from dust or dirt 
passing through joint of ring to bearings or packings, we have especially 
designed—th 


FALL WIPER RING with Closed Joint 


(our P/N-FWR-CJ) 


"CJ" WIPER'S CLOSED 


250P.S.1. 


¢-WAY VALVES 
for Air and Cost-Minded 


TOOLING and PRODUCTION MEN 


Important 
Savings 


Low initial cost. 
Need no oilers and 
filters (time and 
materials savings). 





195° 


List Price® 





*$18.50 is the list price 


for the 4” port size and 


$19.50 for the 34” less 
usual quantity discounts. 


All components are 
corrosion resistant. 





Low 
Maintenance 


Sealing qualities do 
not diminish with 
long, continued use. 


Wear compensating 
“Shear-Seal” design. 





Long 
Service Life 


No production delays. 
Maintenance (rarely 
needed ), without 
disturbing plumbing. 


Lapped metal to metal 
sealing members. 





Not Critical 
to Dirt 


No scoring or binding. 


(As with spool or 
poppet designs.) 


Flow is through “Shear- 
Seals.” 

Sealing surfaces remain 
in constant intimate 
contact. 





In addition to the above, and since 1944, we have also manufac- 
tured For Army and Navy Use the 3 Piece FALL WIPER RING 
FWR-3C 

Spec. Mil-S-5049, AN Approved, Military part numbers from AN6231Al1, 
Va", to AN6231A71, 13°", diameter. This ring consists of 3 pieces 
assembied Into one . . (1) a one-piece Split Wiper Ring (Body) with 
2 flanges or groove in its O.D.; (2) a one-piece split compressor spring 
assembled in groove (3) an endless cover 
band surrounding spring in groove which 
couses squeeze grip action on piston rod. 


Band Squeeze Grip Action 
Does It—patented 


Spring —and squeeze grip is always 
the same because uniform ten- 

sion of spring under endiess 

cover band. Rods or pistons 

do not stick or become im- 
mobile in ANY temperature 

Body our engineers will gladly work 
with you on any wiper ring 
problem. Write, wire or phone us 

Ace Products Co., Toledo 1, Ohile 


Phone Cherry 36513 


Cover 


Covered by patents Is- 


Fall // ‘yer Ring SPRING oy and patents pend- 


LOADED 
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No Creeping ; 


Cylinders 


Leakproof closure. 
(No internal port 


| to port leakage.) 


Maintained through 
lapping action of each 


, Operation. 


Ask for bulletin A-5. 


Foot operated models with or 
without spring return to reverse 
or to center are $24.50 list for 
the 14” and $25.50 for the #4” 
valve less quantity discounts. 


BARKSDALE VALVES 
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Silicones Division, Union 
Carbide and Carbon Corpora- 
tion has been formed to take over 
the responsibility for the devel- 
opment, manufacture and sale of 
silicone products. This new Sili- 
cones Division will assume respon- 
sibilities in the field of silicones 
previously handled by Linde Air 
Products Company. Silicones 
which have been marketed under 
the Linde trade mark will now be 


called Union Carbide Silicones. 


The New York Air Brake 
Company announced the follow 
ing appointments: Byron Nieren- 
herg, formerly a sales engineer 
for the Stratopower Division of 
N.Y. Air Brake, was named ad- 
ministrative assistant to the vice 
president of aviation sales. With 
the company since 1952, he has 
had broad experience in the hy- 


draulics and aircraft industries 


@ CHECK 
@ RELIEF 
@ SHUT-OFF 


<a-r-edo0oZmumo 


JAMES + DOND - 


2181 East Foothill Bivd.- 


Elmer V. Mrozek was assigned 
to represent the Hydreco and Dud- 
co Divisions in the greater Chi- 
cago area. He was previously asso- 
ciated with the Donnell Hydraulic 
Company. John G. Wood, who 


has been executive engineering 


consultant was elected a director 
of the company, succeeding Hor- 


ace A. Harding. 


Byron Nierenberg 
N.Y. Air Brake Co. 


T-900 Series ...Toggle Operated 
Shut-off Valve... 
toggle lever operation with positive 
leak-proof shut-off. 
maintenance free, with no adijust- 
ments required. Snap it’s open... 
snap it's closed .. . dead tight. For 
liquid or gas —for any pressure up 
to 3000 PSI. Operates smoothly and 
easily up to full rated capacity 


Quick acting 


Fool proof, 


Representatives in Principal Cities 
SEND FOR INFORMATION 


CLARK 


Pasadena &, California 
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Elmer V. Mrozek 
N.Y. Air Brake Co. 


John G. Wood 
N.Y. Air Brake Co. 








PNEU-MUFFLER 


STOP EXHAUST NOISE 
of air-operated equipment 
with ATOMUFFLER .. . 


4-44 Radial Full-Flow 
Muffling Action! 


(Muffles—W ithout reducing air-flow) 


e FULL-FLOW ATTENUATION 
With Radial Full-Fiow muffling, exhaust air is not restricted 
Performs at top efficiency regardiess of air volume or pres 
sure. Sturdier construction and improved wear quality de 
signed to give better service, efficient and longer trouble 
free performance 


EFFICIENT NOISE REDUCTION 


Atomuffler stops 99.9% of objectionable noise of air-opera 
ted equipment. Completely eliminates injurious noise hazard 
Easily installed, made in eight standard pipe sizes, economi 
cally priced 


IMPROVES WORKING COMFORT. 


Protection from annoying exhaust noise and improved oper 
ating comfort are important user benefits. Prevents fatigue 
slowdown and frayed-jumpy nerves. Send for descriptive 
iterature and name of local! distributor 


Recommended by Liability Insurance Companies 


Allied Witan 


Company, Inc. 


Representatives in Principal Cities 
Cleveland, Ohio 
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PETCH CYLINDERS 


meet J.\.C. & NC-| STANDARDS providing 
"MOTOVATION for AUTOMATION" 


TIE-ROD Design 
Low Pressure Hydraulic 
500 psi—!'/,"'-10"" bores 
High Pressure Hydrau- 
lic 1500 psi 1'/,"-6" 
bores; Air 200 psi— 
1'/,""-10" bores 


AUTOMOTIVE 
heavy duty AIR 


200 psi—!'/,"'-6 
bores 


Constant Research 


Petch Hydraulic 
soostens Devices include: And Development 


Drive Cylinders HUPP Threadless Sub- 
“ * &. § Plates—Inserts & Swivel 


betes stich 1 Fittings SEALOL 
Limit Switch Actuator Keeps 


] TANKS Oil Tank Sight Gauge 
4"-10"" bore sizes Send for catalog regarding the 


product or products for which In Pace With Progress! 


you have use—each one includes 
complete specifications and engi 
neering data. The complete PETCH 
portfolio consists of 96 pages of 


hydraulic and pneumatic informa . 3 : 

PETCH © tion Engineers in Sealol’s laboratory are 
constantly testing new seal designs 

465 York, Detroit 2 MANUFACTURING COMPANY and materials . . . under extreme con- 


‘ ditions ...to develop the superior 
REUSABLE FITTINGS FOR mechanical seals that will be required 


to meet the severe demands expected 


OX YGEN and in the near future. More and more 


companies are bringing their shaft 


A CE I Vi LENE sealing problems to Sealol for engi- 


neered recommendations. You too 

















SPLICERS can benefit by this exacting research TEMPERATURE 
3000 
ADAPTERS which is broadening sealing limits . . . ™ 5000 


COUPLERS in temperature, in pressure, and in 
NIPPLES speed. Write today for full details! 


PRESSURE 
0 SPEED 15,000 F P M 18,000 


These J a — Aamo a can  MM;eXCZC-ZVZC_Z=X~t@Q®@ TZ 
he assem led on the spot without spe GZ complished 
Ey Now in research 











cial tools or crimping devices. Assem 
bly is made with pliers or vise and set 
screw wrench. Can be easily disassem 
bled to he used many times. Neat, SEALOL CORPORATION, 

streamlined appearance, lightweight, 181 POST ROAD, PROVIDENCE 5, R. |. 


leakproof, durable. 











New York ¢ Philadelphia ¢* Cleveland * Chicago * Norfolk 


Write for Catalog Sheets Charleston (W. Va.) * St. Lovis * New Orleans * Dallas * Houston 


Tulsa * Denver * Los Angeles * San Francisco * Seattle * Edmonton 
Toronto * Montreal © Manchester(Eng.) * Paris © Frankfurt 


TRU-FLATE, INC. 


@ 888-92nd Avenue * OAKLAND 3, CALIF. 
ry BALANCED PRESSURE SEAL 
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The Well Equipment Mfg. 
Corp., an operating Division of 
Chiksan Company is construct- 
ing a new plant in Houston, Texas. 


Ralph E. Fritzsche will serve 
in the Youngstown, Ohio office and 
George J. Lawson in the New 
York office as district engineer for 
the Clark Controller Company, 


Raymond Jensen has joined 
the George W. Chipley Compa- 
ny, Milwaukee, representatives for 
Conoflow Corporation, as a sales 
engineer. 


Automatic Switch Company has 
named Leen’s Electric Motor 
Service, Brewer, Maine, as auth- 
orized stocking distributor in the 
state of Maine. 


Expansion will provide Chiksan 
customers “ ith a second source for 





Chisan swivel joints and increased 
production of WECO products. 
The new facilities, to be completed 
the middle of this year will con- 
sist of a 64,000 square foot com- 


and the attached two-story office 


Superior Tube Company 
building 8,000 square feet. The 


Norristown, Pa., has begun con- 
struction of a new plant and of- entire plant will be operated under 


a quality control with 


quality control beginning with in- 


fice building near the site of its program 
present Wapakoneta, Ohio, plant 
which the new facilities will re- 
place. The one-story mill building 
will comprise 55,000 square feet 


pletely air conditioned shop, sev- 
eral smaller production buildings coming raw materials and continu- 


and an office building. ing through every stage of pro- 


cessing. 


Wm. W. Nugent & Co., Ine. 
has opened their new plant at 3440 
Cleveland Street, Skokie. Illinois ri anit TTEP 
Leith 


aN / 





Hydraulic Research and 
Manufacturing Co.. a subsidiary 
of the Bell Aircraft Corp., named 
H. Koppenhafer as sales man 


ager. 


HYDRAULIC PRESSURE 
(with air-100 psi) 


COMPLETE RANGE OF 35 
STANDARD MODELS, 


over-pressures of explosive force can occur. SINGLE OR DOUBLE ACTING 


Face well protected by solid metal wall; 
bur, still more important, entire back 

is thin metal plate that opens out to 
exhaust any hassel pressure. 

In testing, heavy blank cartridges, fired 
within back of case, did not even 
break crystal. 

Use “Safecase” for your toughest 
services. It is standard in Marsh 
**Mastergauge"’—the highest develop- 
ment in eee gauges. 

Ask for facts. Made of non-ferrous metals 


MARSH INSTRUMENT CO., and stainless steel 


Soles affiliate of Jos. P. Marsh Corp 
Also 6 JUNIOR MODELS 


Dept. 19, Skokie, Ill. 
HOUSTON BRANCH PLANT; 1122 Rothwell St 

Fluid pressures 400 psi to 
10,000 psi $185.00 


Sect. 15, Houston, Texas 
f.o.b. New York 


DAVIES BROS. 120 WaALLST.,N.Y.5,N.Y. 


8407 103rd St., Edmonton, Alberto, Canada 
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e@ Air-Hydro-Pump is the finest 
pressure unit for rapid testing 
of valves, boilers, piping 
pressure vessels 
Sustains constant pressure on 
Rolls, Rams, Presses 


Portable for site testing 


Water, Oil, Diluted Alkalis or 
Acids can be used. 


Test Proves Safety 


Explosive force of cartridge 
merely opens out sofety 
release back. Back is firmly 
attached to case ond can 
not be dislodged during a 
pressure blow-out 


MARSH GAUGES 
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THE ORIGINAL 
MONOPAK— CARTRIDGE 


A complete packing unit for hydraulic 


or pneumatic rods or cylinders. 

e Easily installed or replaced. 

@ Needs no adjusting. 

e@ Reduces initial machining 
expense. 

e Longer service life. 

@ Includes “‘Seal-Guard” rod 
wiper. 

@ Low friction coefficient. 

e@ Shock and burst proof. 

e Cuts machine down-time. 


¥X Detailed 
literature 
on request. 


YW HYDRAULIC ACCESSORIES CO. 


24301 Hoover Rd. Van Dyke, Mich. 
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Se 
NATURAL 
S-P-R-I-N-G-I-N-E-S-S 


- oe’ aa, 


ia 2 
, f 
’ 7 


. 


ASSISTED BY. 1: 
RADIALLY by 
=" SPRING LOADING) .-; 


AN 6231A SERIES 
TO 
SPECIFICATION MIL-S- 5049 
OR 
ANY COMMERCIAL DESIGN 


©) CEO. W. GAYLE & SON 








Haue you ordered 


your extra coped 
of the January 
1956 isdue? 


Fluid Power 


Engineering Index 


... of over 250 
publications (1931-55) 


Here's a valuable reference you and your 
associates will be using for a long time. This 
is the only published index which gives you a 
source of articles, books, reports and films 
dealing with the design, application and 
maintenance of hydraulic and pneumatic 
equipment. 
50c per copy 
In quantities of 25 or more—40c 


APPLIED HYDRAULICS Magazine 


1240 Ontario St., Cleveland 13, Ohio 
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WIGGINS INST-C_)-MATIC COUPLINGS 


QUICK—DISCONNECT 


use WIGGINS COUPLINGS for ? OLE 
- = AIR 





WATER | 
LP GAS 
HYDRAULIC OILS 
PNEUMATIC 
GASOLINE 


REFRIGERATION | 
COOLANTS | 
HELIUM 
NITROGEN | 
AMMONIA | 
KEROSENE 


Manvol Quick Automatic Quick t 
Disconnect Disconnect FUEL Olt by 

(Push-Pull (Breaks Away ot DIESEL OIL ; 

Pre-determined 

Weight Load) enna . 





Positive Action) 


SIZES: 4," TO 21/2 
WRITE FOR FURTHER INFORMATION 


UAL Lite 
E. wi Saeed 


3424 East Olympic Boulevard, Los Angeles 23, California 
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John Mehinlay has been ap 
pointed assistant sales manager of 
the Packing Division of Raybes- 
tos-Manhatten, Ine. A Univer 
sity of Colorado graduate, McKin- 
lay started with the Packing Divi- 


sion in 1952 and served as district 


Faweett, Preston & Co. Ltd. 
of Bromborough, England, and 
Finney Presses Ltd., Birming- 
ham, England, have announced the 
formation of a joint sales and sery 
ice company. Known as Faweett- 
Finney Ltd., this company will 


Stillman Rubber Company 
announced the election of Joseph 
Carol as secretary-treasurer. 


coordinate manufacturing pro- 


ind special representative in vari- 
grammes and provide integrated 


ous locations. He is now at the 


sales headquarters in Passaic, N.J. sales and service facilities. Head 


quarters of the new company are 
in Birmingham with regional sales 

S. Wyman Rolph (left) pres- 
ident of the Franklin Institute 
of Philadelphia, presents a 
scroll and the Edward Long- 
streth Medal of the Institute 
to Richard Y. Case, chief en- 
gineer power transmission de- 
partment, United States Rub- 
ber Co., for inventing the 
timing belt. 


offices in London, Bromborough 


ind Bristol 


The Chicago area branch office 
of The Hydraulic Press Manu- 
facturing Company has moved 
to new quarters at 911 Busse High 
way, Park Ridge, Illinois. This of 
as headquarters for The Alpha Molykote Corpo- 
ration has appointed Penn Pe- 
troleum Company, Detroit, as 
exclusive distributor for Molykote 


fice serves 


district manager Don C. Young- 


blood, assistant manager B. D. 
\Ashbaugh, and service engineers 
C. Gompf, Del Barrick, and S. Seif. 


John McKinlay 
Raybestos-Manhatten, Inc. 


lubricants. 

















BACHMAN 
4" 4-Way Solenoid 
Valve with Plastic Body—$12.75 


MURPHY TRIUMPH AA 
SEPARATOR-FILTER 
Sizes : Se & &: 
Weight 36 lbs ; Pressures 

0 to 125 psi; 
Price: $71.00 ea; Desic- 
cant refills $1.00 ea 


After precooling and separating compressed air, this 
small unit, placed close to the point of use will 
finish the job of removing last traces of impurities. 


Where very particular work demands dry air com- 
pletely free from any trace of oil or vapors Murphy 
ing return optiona Triumph AA is the answer. 


Let us mail you complete litera AFTERCOOLERS FOR 10 CFM TO 
nit for 8 z aay tes ond 10,000 CFM—SEPARATORS—TRAPS 


“er JAS. A. MURPHY & CO. INC. 


JOHN D. BACHMAN & CO. Hamilten, Ohio 


i 
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mechanical 


have 7 stroke 


r ask us to send you one of 


test and 


1713 Sperger Lane 
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AUTOMATION -ar tow cost 


-- ON ANY OPERATION 


WITH THE 


be 


AIR VALVE 


Now, completely automate 
any air cylinder operation 
Speed up production witl 
positive, fast action cycles 
Solenoid or air poppet con 
trol. Stainless steel and 
nylon wear-parts for long 
wear. Ask your Carter rep 
resentative or write 

Carter Controls, Inc. 


2972 Bernice Road 
Lansing, «1 * GRanite 4-3305 


IT’S UNITIZED! 

@ Cartridge Solenoids 

@ Cartridge Lever or Palm 
Poppets 

@ Cartridge Power-Head 

@ Nylon and Stainless Wearing 
Parts 

@ Corrosion Proof Construction 

@ Built-in Speed Controls 

@ Simplified Maintenance 

Once installed, all working part 


ep i without removing valve o 
irbing any existing pipe connection 


EVERY ENGINEER WILL WANT A COPY OF THIS 


NEW BULLETIN 


Develops 20 GPM @ 70 PSI with 1200 SSU oil 

Full Flow and By-Pass Micronic Filtration 

3 HP 1200 RPM motor 

Heat Exchanger and Pressure Reducing Valve 
APPLICATION: 

Bearing Lubrication for Aluminum Foil Mills 


ARDWELL MACHINE COMPANY 


Franklin at 19th St., Richmond 11, Virginia * Phone 7-4593 
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We've done it again...a 10" SEAL 


This seal is our latest in a line of rotary 
shaft seals developed for large diameters. 
Occupying no more than 1!2” axialy 
along the shaft, the Seal employs 
magnetic inserts the number of which 

is determined by the size of the seal. 

By providing improved balance pressure. 
the seal eliminates warpage on the face 
sealing surfaces, therefore there are no 
hot spots and possibilities of leakage. 

No matter what your sealing problem, 
there is a Magnetic Seal to meet 

your needs. 





Contact Magnet Seal for furthe nformation on use 
tions of hydraulic shaft seals or submit 


for engineering dota and recommendations 


IMAGNETIC SEAL|CORP. 


301 SOWAMS ROAD © BARRINGTON, RHODE ISLAND 











REVISIONS 


THE CARDWELL MACHINE CO. 








RICHMOND, VA. 














CARDWELL 





PRESSURE LUBRICATION UNIT 





MODEL PLI8L-150 


























32-56 . C.€.C. 
a 
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Centennial 





Wilmington 


170 





at leather 


. and you can't beat Tannate 
Leather Packings for their inherent 
tendency to hone or “lap” in the 
metal parts upon which they work. 
Other packing materials operating 
under the same conditions have a 
tendency to score, yet Tannate 
Packings will not score or abrade 
the most highly finished surfaces. 

Tannate Packings are precision 
molded and accurately finished for 
a most effective leak-proof seal 
Tannate packings are job engi- 
neered from start to finish to meet 
your exact requirements. 

If you design or maintain cylin- 
ders or presses send for Rhoads new 
Packing Hand Book now. Write 
J. E. RHOADS & SONS, 2100 W. 
11th St., Wilmington 99, Del. 


INDUSTRIAL LEATHERS 


New York 


Chicago 
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Geo. D. Roper Corp. made 
these new appointments: L. E. 
Laidlaw of the Laidlaw Company, 
Indianapolis, Indiana, was named 


district sales manager. He will cov- 





er the state of Indiana and west- 
ern Kentucky. E. H. Bigden has 
become district sales manager for 
the St. Louis territory and will alse 
handle the area of eastern Mis- 


souri and southern Illinois. 


L. E. Laidlaw 
Geo. D. Roper Corp. 


A 


E. H. Bigden 
Geo. D. Roper Corp. 

Pines Engineering Co., Inc., 
Aurora, IIL, have acquired all as- 
sets and patent rights of Roto- 
mation Motors, Inc., Greenville, 
Ohio. It will operate as a separate 
subsidiary, known as Roto-Ma- 
tion, Inc., G. F. Behrend, form- 
er district sales manager of Pines 
was promoted to vice president in 
charge of sales of the new compa- 
ny and will operate from the Ohio 
plant. Other officers of the new 
corporation are: Byron F. Bow- 
er, chairman of the board; L W. 
Killian, president; Frederick R. 
Drake, vice president-engineer- 
ing: Victor Stegenga, vice presi- 
dent-production; Glenn T. John- 
son, treasurer; and Fred F. 


Atlanta | Klebe, secretary. 


APPLIED HYDRAULICS 








MARKET PLACE 
SALES ENGINEERS—WEST COAST HYDRAULICS ENGINEERS 


Expansion creates outstanding ter- With experience in: 
ritories in Seattle, San Francisco 
and Los Angeles. We are the ex- | . Hydraulic Servo 
clusive distributors for nationally 
known top air and hydraulic lines. Control Systems 
Large local inventories maintained. 
Our own top flight engineering de- e Design of Hydraulic 
partment and shops design and . 
build special machinery. Appli- Components for aircraft 
cants, not over 40, must have tech- 
nical and sales background in field e Close tolerance 

of applied air and hydraulics for machine design 

industry. Substantial salary plus Bie 835550) Linea Se 
commissions and expenses with eer Oy ea 
well developed territory offered. seiitiita J 
Resumes will be handled in confi- 
dence. Local interviews arranged. Airborne weapons systems have been A brief resume form and 
Write C. J. Woodward, V.P., The : —_— . 

Secher Commas. 4088 fam Pobie added to the list of applications for a copy of this brochure 
Avenue, Oakland 8, California. Raytheon’s hydraulic control systems. describing our new lab- 


PITTSBURGH & TRI-STATE The recent expansion of our engineer- oratory may be ob- 
: AREA—LINES WANTED ing facilities makes it possible to offer tained by writing to Mr. 
Sales engineer 39 with 10 years ex pee 2 
perience in direct factory sales and unusual opportunities to experienced Robert E. Doherty. 
service, handling air and hydraulic creative engineers. 
components, wants direct factory 
‘onnection as manufacturers repre- Beginning salary range—$6,000 to 
sentative on straight commission 
basis. Well acquainted in this area $10,000. 
and can show top sales record. 


Box 1356, APPLIED HYDRAULICS. RAYTHEON MANUFACTURING CO. ~~ 
AVAILABLE SALES ENGINEER WAYLAND LABORATORY WAYLAND, MASS. cD 


Top level industrial sales experi- 
ence in air and hydraulic compo- e| 
nents; machine tool and accesso- 
ries; in the Detroit area. Back e | 
ground in tool and machine design, 
hydraulic and electrical circuitry. 
Seeking high potential connection 
with air and hydraulic or machine 
tool manufacturer. Age 34, college, 


‘omits rome" T Vou've taken the bugs out of your product. 


DEVELOPMENT ENGINEER 


Aircraft Keep them out with Clover Closures 


Hydraulic 
Component | ay a 
Development yy La stan’ a CLOVER 
Small but aggressive staff research - - 
and development department of j ; » CLOSURES 
prominent Cleveland manufacturer . “ae , "4 } 
has a ground-floor opportunity for ah 
a hydraulic design or development 
engineer having creative and an- 
alytical apptitude. He will have 
overall project responsibility in a 
long-range program to develop new 
hydraulic components for advanced 
aircraft and missile applications. 
An excellent salary is offered to a 
qualified engineer having approxi 
mately 5 years industrial experi- 
ence. Box 3356 APPLIED HYDRAU- 
LICS. 








review system 








SOLENOID VALVES 

A well established Midwest manu- 
facturer of two-way solenoid 
valves seeks a chief engineer to Metal or Plastic 
—_ up design See Ses ' ie Immediate Delivery 
oxperience in development wor 4 Grocer Chemdin Gomes 
essential, preferably in the field of your product from dust, 
hydraulics and pneumatics. Must 4 : dire, exolemce and theend 

1 i . ore 4 ‘ amage. Write for free 
be capable of taking charge of all PLASTIC METAL ron naps y Bath 


engineering activities. Salary open, 
583 YOUNG STREET 


profit participation. All present em- 


, S , is +7 Se ( . 
ployees know of this notice. Send Clover Industries, Inc. TONAWANDA, NY. 


resume Box 4356, APPLIED HYDRAU- 
LICS. 


CHIEF ENGINEER— | _ | “1 Qwer Cosures*” 
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SEND your specifications for hydraulic 
cylinders to American, specialists in hollow 
boring and honing. We manufacture from 
tubing or forgings in carbon or alloy steels 
up to 15” LD. Over 40 years experience 
backed by precision machines and skilled 
craftsmen will save you time and money. 
Send your blueprints. 


Telephone 
ERIE 
2-3664 


AMERICAN HOLLOW BORING COMPANY 


1954 RASPBERRY STREET ° ERIE, PA. 


SPECIALISTS HYDRAULIC 




















Use the 
fittings 
that Tit 
the 

picture 

















The FLODAR complete line of Self-Flaring . . . 

No-Flare Flare and O Ring lock nut type 

fittings, fits any installation picture 

Their compact size and design assure easy and leakproof installations. 
All fittings are squared for easy wrenching and internally constructed 
to with-hold high pressures and absorb excessive vibration. 


Ask your dealer or 
write direct for catalog 


FLODAR CORPORATION 


1366 East 45th Street Cleveland 3, Ohio 
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Ace Products Co. 

R. P. Adams Co., Inc. 

Adel Precision Products Division 
General Metals Corp. 

Air-Mite Devices, Inc. 

The Airoyal Co. 

Ajax Flexible Coupling Co., Inc. 

The Aldrich Pump Co. 
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the efficiency of your hydraulic unit 
with Roper dependable Pumps. Get 
optimum performance from the 
pumps that feature just two moving 
parts — equal size gears operating 
in @ sturdy case with proper clear- 
ance for superior service and long- 
life. The models shown are repre- 
sentative of standard Roeper pumps 
suitable for most applications. 


the unit in your hydraulic circuit with 
the correct size Roper for the par- 
ticular job. In many cases the Series 
K will do, for it is rated from pressures 
to 150 P.S.1.,- capacities % to 50 
G.P.M. This model is compact, sturdy 
-.+ is self-lubricated by liquid 
pumped ...handles total suction 
lifts up to 25 feet. Comes with 


packed box or mechanical seal .. .¢ 


with or without relief valve. 


Kola ty Fianyos 


GEO. D. ROPER CORPORATION 
703 Blackhawk Park Ave., Rockford, Illinois 


FOR YOUR 


HYDRAULIC 


APPLICATIONS 


maintenance costs with a Roper. For 
instance, a pump like the Series H 
with pressures to 1000 P.S.1., sizes 
10 to 75 G.P.M. is ideally suited for 
hydraulic mechanisms and for other 
applications requiring high pressures. 
Spur gears run in axial hydraulic 
bal. ... bearings and bronze 
weer plates reduce friction under 
heavy loads. Available with packed 
box or mechanical seal. 





fi bi ton a wise choice 
when you install a Roper as original 
equipment. Among the dependable 
Ropers is the Series ? Sump —pres- 
sures to 300 P.S.I., sizes 1 to 300 





-G.P.M. It features four-port design 


with 8 optional piping arrangements 
.. + Supplied in standard or stainless 
steel fitted models. With packed box 
or mechanical seal; with or without 
relief vaive. 
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America’s Most Copied Packing 


R/M VEE-FLEX 


* DESIGNED FOR EVERY PISTON AND ROD 
POLYMER SATURATED FABRIC « PRECISION TRIMMING 
* PROPER INTERFERENCE FOR AUTOMATIC SEALING 


PLUS ROCK-HARD ADAPTERS 


TO PREVENT EXTRUSION, 


Raybestos-Manhattan 


flight design engineering with superior 


combines top- 


molding techniques. The result is an out- 
in this case Amer- 
Whatever 


standing packing 
ica’s most copied packing 
your hydraulic application, you can 
count on getting perfect performance 
from this self-sealing, self-adjusting 
packing—even at pressures in excess 
of 6000 psi. 


RESIST HIGH PRESSURES 


R/M MAKES A COMPLETE LINE 
OF MECHANICAL PACKINGS 


R/M’s line of molded 
hydraulic and pneumatic 
packings includes 
VEE-FLEX PACKINGS 
VEE-SQUARE PACKINGS 


HOMOGENEOUS VEE- 
RINGS 


FABRIC PISTON CUPS 





For complete information, send for booklet 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, 
MECHANICAL PACKINGS AND GASKET MATERIALS 


PASSAIC, NJ. 








FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind.; 


Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Packings * Asbestos Textiles * Industrial Rubber, Engineered Plastic, and Sintered 
Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings ¢ Brake Blocks « Clutch 
Facings « Laundry Pads and Covers « Bowling Bails 


174 Circle 119 on Reader Service Card 


Advertisers’ Index 





Pneu-Trol Devices, Inc. 

Power Jacks, Ltd. 

Precision Rubber Products Corp. 
Protective Closures, Inc. 
Purolator Products, Inc. 


Racine Hydraulics & Machinery, Inc. 

Raybestos Manhattan, Inc. 
Packing Div 

Rayiheon 

Republic Mfq. Co 

Resistoflex Corp. 

J. E. Rhoads & Sons 

Rivett Lathe & Grinder, 

Ronald Press Co 

George D. Roper Corp. 

Rosaen Co 

Ross Heat Exchanger Div 

Ross Operating Valve Co. 

Rotex Punch Co., Inc 

Roto-Mation, Inc. 


97, 98 


s 

A. Schrader's Son 

Div. of Scovill Mfg. Co 
Sealol Corp. 
Shenango-Penn Mold Co. 
Simplex Engineering Co. 
Snap-Tite, Inc. 
Socony Mobil Oil Co., Inc. 
Sonnet Supply Co. 
Sparta Mfg. Co. 
Standard Pressed Steel Co. 
Star Jack Company, Inc. 


Summerill Tubing Div. 
Columbia Stee! & Shafting Co. 


Sun Oil Co 
Superior Tube Co 


Texas Company 
Tomkins-Johnson Co 
Trombetta Solenoid Corp. 
Tru-Flate, Inc. 

Tubing Seal Cap, Inc 
Tuthill Pump Co. 


U. S. Electrical Motors, Inc. 
U. S. Gasket-Belmont Packing 
United Electrical Controls Co 


Valvair Corp. 
Vickers, Inc. 


Division of Sperry-Rand Corp. 
Vickers-Armstrongs Engineers Ltd. 


w 
Waterman Engineering Co. 47 
Weatherhead Company 125 
Webster Electric Co. 4\ 
E. B. Wiggins Oil Tool Co., Inc. ...167 


APPLIED HYDRAULICS 





specify... 


5° 68 
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ore NG 4 
5” Stroke SPINNING STAKING 5° Stroke WJ 
Emergency 
Stop 


lo 


HYDRAULIC CONTROL VALVE 


ROTOCAST HYDRAULIC CYLINDER 


te 


PRESSURE RELIEF VALVE 


Write for FREE copy of “Circuit Rider” 
booklet. It explains the above circuit 


plus many others. 
HYDRAULIC POWER UNIT 


oon Se ak a Geena Yes, from the simplest to the most complex circuit and for 
dependable well-designed equipment . . . it's Logan. Your 
“Single-Source” supplier of air and hydraulic equipment. 
Lesam Eliminate multiple-source buying. With Logan you get... 
+s ONE-SOURCE manufacturing . . . ONE-MANUFACTURER 
4, - responsibility . . . ONE-ORDER purchasing. 


‘+ -) 
ny. wo’ 





MEMBER: Natl. Mach. Tool Builders’ 
Assn., Natl. Fluid Power Assn 


LOGANSPORT MACHINE CO., INC. 
832 CENTER AVENUE, LOGANSPORT, INDIANA 


Please Send Copy of Catalog: 

CJ 100-1 Air Cylinders 0 ye * ~~ 1a (-D 200-2 canecaet Hyd. 
100-2 Mill-Type Air vlinders yoncere 

we ~~ er. [200-3 750, Series 

C) 100-3 Air-Draulie () Facts of Life 200-4 Hyd. Vaives 

ylinders O 62 Sure-Flow 200-5 Fitting 

0 100-4 Air Valves Pumps 70-1 Chucks 

() 100-5 Logansquare (CD 200-1 Hyd. Power ABC Booklet 

To Cylinders Units Circuit Rider 


DOA IIE reniiniitent 
COMPANY 
ADDRESS —. 
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Properly Designed . . Properly Equipped By Logan 
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The new Hanna T750 Series cylinders are the 
last word in smooth, dependable performance. 
These rugged, compact cylinders are built for 
air operation to 250 p.s.i. and oil or water opera- 
tion to 750 p.s.i. Many mounting styles and 
interchangeable heads make these cylinders 
exceptionally versatile. Available in 112”, 2”, 


242” and 3” diameters. 


WRITE FOR CATALOG 750A 


Hanna 
AIR AND HYDRAULIC VALVES 


Designed to provide most efficient control for 
Hanna cylinders — ideal for other fine control 
jobs too. Many types available for hand, foot 
and electric operation, speed control, pilots and 


master for automatic and remote control. 


WRITE FOR CATALOG 254 


Hanna Filters, Lubricators, Regulators, Traps 


These accessories provide complete 
protection for precision-built cylinders 
and valves—will keep maintenance 
costs at a minimum 


Write for Catalog 105 


Hanna LP 
AIR & HYDRAULIC CYLINDERS 


For low pressure air and hydraulic operation. 
Thousands of varied applications have proved 
the quality and reliability of these Hanna cyl- 
inders. Bore sizes range from 4” to 14”. These 
cylinders, combined with Hanna T750 Series 
cylinders, offer a complete range of cylinder 
sizes and mounting styles. Made in any practical 


stroke length. 


WRITE FOR CATALOG 236B 


Hanna HP 
HYDRAULIC CYLINDERS 


Hanna HP cylinders are without equal for 
strength, precision and power. For operating 
pressures up to 1500 p.s.i. Bore sizes range from 
11” to 8” in a complete selection of mounting 
styles. Heads are fastened directly to the cyl- 


inder tube, giving clean appearance. 


WRITE FOR CATALOG 233B 


Hanna Engineering Works 


1741 Elston Avenue 


Chicago 22, Illinois 


HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES... RIVETERS 
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